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READ ME FIRST

All computer software is subject to change, correction, or improvement as the
manufacturer receives customer comments and experiences. Radio Shack has
established a system to keep you imnmediately informed of any reported prob-
lems with this software, and the solutions. We have a customer service network
including representatives in many Radio Shack Computer Centers, and a large
group in Fort Worth, Texas, to help with any specific errors you may find in
your use of the programs. We will also furnish information on any improve-
ments or changes that are ‘‘cut in’’ on later production versions.

To take advantage of these services, you must do three things:

(1) Send in the postage-paid software registration card included in this manual
immediately. (Postage must be affixed in Canada.)

() If you change your address, you must send us a change of address card
(enclosed), listing your old address exactly as it is currently on file with us.

(3) As we furnish updates or ‘‘patches’’, and you update your software, you
must keep an accurate record of the current version numbers on the logs
below. (The version number will be furnished with each update.)

Keep this card in your manual at all times, and refer to the current version
numbers when requesting information or help from us. Thank you.

APPLICATIONS SOFTWARE OP. SYSTEM
VERSION LOG VERSION LOG

875-9242/2/28/83
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TERMS AND CONDITIONS OF SALE AND LICENSE OF RADIO SHACK COMPUTER EQUIPMENT AND SOFTWARE
PURCHASED FROM A RADIO SHACK COMPANY-OWNED COMPUTER CENTER, RETAIL STORE OR FROM A
RADIO SHACK FRANCHISEE OR DEALER AT ITS AUTHORIZED LOCATION

LIMITED WARRANTY
. CUSTOMER OBLIGATIONS

A CUSTOMER assumes full responsibility that this Radio Shack computer hardware purchased (the “Equipment”}, and any copies of Radio
Shack software included with the Equipment or licensed separately (the “Software”) meets the specifications, capacity, capabilities,
versatility, and other requirements of CUSTOMER

B.  CUSTOMER assumes full responsibility for the condition and effectiveness of the operating environment in which the Equipment and Software
are to function, and for its installation

il RADIO SHACK LIMITED WARRANTIES AND CONDITIONS OF SALE

A For a period of ninety (30) calendar days from the date of the Radio Shack sales document received upon purchase of the Equipment, RADIO
SHACK warrants to the original CUSTOMER that the Equipment and the medium upon which the Software is stored is free from manufacturing
defects. THIS WARRANTY IS ONLY APPLICABLE TO PURCHASES QF RADIO SHACK EQUIPMENT BY THE ORIGINAL CUSTOMER FROM
RADIO SHACK COMPANY-OWNED COMPUTER CENTERS, RETAIL STORES AND FROM RADIO SHACK FRANCHISEES AND DEALERS AT ITS
AUTHORIZED LOCATION. The warranty is void if the Equipment’s case or cabinet has been opened, or if the Equipment or Software has been
subjected to improper or abnormal use. If a manufacturing defect is discovered during the stated warranty period, the defective Equipment
must be returned to a Radio Shack Computer Center, a Radio Shack retail store, participating Radio Shack franchisee or Radic Shack dealer
for repair, along with a copy of the sales document or lease agreement. The original CUSTOMER'S sole and exclusive remedy in the event of
a defect is limited to the correction of the defect by repair. replacement, or refund of the purchase price, at RADIO SHACK'S election and sole
expense. RADIO SHACK has no obligation to replace or reparr expendable items

B. RADIO SHACK makes no warranty as to the design, capabiiity, capacity. or suitabitity for use of the Software, except as provided in this
paragraph. Software is licensed on an “AS IS" basis, without warranty. The original CUSTOMER'S exclusive remedy, in the event of a
Software manufacturing defect, is its repair or replacement within thirty {30) calendar days of the date of the Radio Shack sales document
received upon license of the Software. The defective Software shall be returned to a Radio Shack Computer Center, a Radio Shack retail store,
participating Radio Shack franchisee or Radio Shack dealer along with the sales document.

C.  Except as provided herein no employee, agent, franchisee, dealer or other person is authorized to give any warranties of any nature on hehalf
of RADIO SHACK.

3} Except as provided herein, RADIO SHACK MAKES NO WARRANTIES, INCLUDING WARRANTIES OF MERCHANTABILITY OR FITNESS FOR A
PARTICULAR PURPOSE.

£ Some states do not aflow limitations on how long an implied warranty lasts, so the above :mitation(s) may not apply to CUSTOMER.

Iil.  LIMITATION OF LIABILITY

A EXCEPT AS PROVIDED HEREIN, RADIO SHACK SHALL HAVE NO LIABILITY OR RESPONSIBILITY TO CUSTOMER OR ANY OTHER PERSON
OR ENTITY WITH RESPECT TO ANY LIABILITY, LOSS OR DAMAGE CAUSED OR ALLEGED TO BE CAUSED DIRECTLY OR INDIRECTLY BY
“EQUIPMENT"" OR "'SOFTWARE" SOLD, LEASED. LICENSED OR FURNISHED BY RADIQ SHACK, INCLUDING, BUT NOT LIMITED 7O, ANY
INTERRUPTION OF SERVICE, LOSS OF BUSINESS OR ANTICIPATORY PROFITS OR CONSEQUENTIAL DAMAGES RESULTING FROM THE
USE OR OPERATION OF THE "EQUIPMENT” OR "SOFTWARE". IN NO EVENT SHALL RADIO SHACK BE LIABLE FOR LOSS OF PROFITS. OR
ANY INDIRECT, SPECIAL, OR CONSEQUENTIAL DAMAGES ARISING QUT OF ANY BREACH OF THIS WARRANTY OR IN ANY MANNER
ARISING OUT OF OR CONNECTED WITH THE SALE, LEASE, LICENSE, USE OR ANTICIPATED USE OF THE "EQUIPMENT" OR “SOFTWARE".

NOTWITHSTANDING THE ABOVE LIMITATIONS AND WARRANTIES. RADIO SHACK'S LIABILITY HEREUNDER FOR DAMAGES INCURRED BY

CUSTOMER OR OTHERS SHALL NOT EXCEED THE AMOUNT PAID BY CUSTOMER FOR THE PARTICULAR "EQUIPMENT OR " SOFTWARE"

INVOLVED

RADIO SHACK shall not be liable for any damages caused by delay in delivering or furnishing Equipment and/or Software,

No action arising out of any claimed breach of this Warranty or transactions under this Warranty may be brought more than two (2) years

after the cause of action has accrued or more than four (4) years after the date of the Radio Shack sales document for the Equipment or

Software, whichever first occurs.

D.  Some states do not allow the limitation or exclusion of incidental or consequential damages, so the above limitation(s) or exclusion(s) may
not apply to CUSTOMER

IV.  RADIO SHACK SOFTWARE LICENSE

RADIO SHACK grants to CUSTOMER @ non-exclusive, paid-up license to use the RADIO SHACK Software on ane computer. subject to the following

provisions
Except as otherwise provided in this Software License. applicable copyright laws shall apply to the Software

B Title to the medium on which the Software is recorded (cassette and/or diskette) or stored (ROM) is transferred to CUSTOMER, but not title to
the Software.

C CUSTOMER may use Software on one host computer and access that Software through one or more terminals if the Software permits this
function.

D.  CUSTOMER shall not use, make, manufacture. or reproduce copies of Software except for use on one computer and as is specifically
provided in this Software License. Customer is expressly prohibited from disassembling the Software.

E CUSTOMER is permitted to make additional copies of the Software only for backup or archival purposes or if additional copies are required in
the operation of ene computer with the Software, but only to the extent the Software allows a backup copy to be made However, for
TRSDOS Software, CUSTOMER is permitted to make a limited number of additional copies for CUSTOMER'S own use

F. CUSTOMER may resell or distribute unmodified copies of the Software provided CUSTOMER has purchased one copy of the Software for each
one sold or distributed. The provisions of this Software License shall also be applicable to third parties receiving copies of the Software from
CUSTOMER

G All copyright notices shall be retained on all copies of the Software.

om

V. APPLICABILITY OF WARRANTY

A The terms and conditions of this Warranty are applicable as between RADIO SHACK and CUSTOMER to either a sale of the Equipment and/or
Software License to CUSTOMER or to a transaction whereby RADIQ SHACK sells or conveys such Equipment to a third party for lease to
CUSTOMER.

B The limitations of fiability and Warranty provisions herein shall inure to the benefit of RADIO SHACK. the author, owner and/or licensor of the
Software and any manufacturer of the Equipment sold by RADIO SHACK

VI.  STATE LAW RIGHTS

The warranties granted herein give the original CUSTOMER specific legal nights. and the original CUSTOMER may have uther rights which vary
from state to state




SERVICE POLICY

Radio Shack's nationwide network of service facilities provides quick,
convenient, and reliable repair services for all of its computer products,
in most instances. Warranty service will be performed in accordance with
Radio Shack's Limited Warranty. Non-warranty service will be provided at
reasonable parts and labor costs.

Because of the sensitivity of computer equipment, and the problems which can
result from improper servicing, the following limitations also apply to the
services offered by Radio Shack:

1. If any of the warranty seals on any Radio Shack computer products
are broken, Radio Shack reserves the right to refuse to service
the equipment or to void any remaining warranty on the equipment.

2. If any Radio Shack computer equipment has been modified so that it
is not within manufacturer's specifications, including, but not
limited to, the installation of any non-Radio Shack parts,
components, or replacement boards, then Radio Shack reserves the
right to refuse to service the equipment, void any remaining
warranty, remove and replace any non-Radio Shack part found in the
equipment, and perform whatever modifications are necessary to
return the equipment to original factory manufacturer's
specifications.

3. The cost for the labor and parts required to return the Radio
Shack computer equipment to original manufacturer's specifications
will be charged to the customer in addition to the normal repair
charge.

Warning: This equipment generates, uses, and can radiate radio frequency
energy and if not installed and used in accordance with the instructions
manual, may cause interference to radio communications. It has been tested
and found to comply with the limits for a Class A computing device pursuant
to Subpart J of Part 15 of FCC Rules, which are designed to provide
reasonable protection against such interference when operated in a
commercial environment. Operation of this equipment in a residential area
is likely to cause interference in which case the user at his own expense
will be required to take whatever measures may be required to correct the
interference.

LDOS™ -Copyright 1981, 1982 Logical Systems, Inc. All Rights Reserved.
Licensed to Tandy Corporation.

LDOS™ Reference Manual Copyright 1981, 1982 Logical Systems, Inc. All
Rights Reserved. Licensed to Tandy Corporation.

Reproduction or use without express written permission from Logical Systems,
Inc. or Tandy Corporation, of any portion of this manual is prohibited.
While reasonable efforts have been taken in preparation of this manual to
assure its accuracy, Logical Systems, Inc. or Tandy Corporation assume no
liability resulting from any errors or omissions in this manual, or from the
use of the information obtained herein.
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Radio Shack or Logical Systems, Inc. will not provide support for the Hard Disk
operating system in the event the Hard Disk operating system is used with products
other than those sold by Radio Shack. The term "support" as used herein includes, but
is not 1limited to, technichal assistance, software modifications or revisions,
additional documentation for implementation on those products, telephone assistance,
or capabilities which are not advertised features of the Radio Shack products in use.
Radio Shack does NOT warrant or guarantee function, usability, performance. or other
requirements of purchaser if utilized as aforesaid.

RADIO SHACK AND LOGICAL SYSTEMS, INC. SHALL HAVE NO LIABILITY OR RESPONSIBILITY TO
PURCHASER OR ANY OTHER PERSON OR ENTITY WITH RESPECT TO LIABILITY, LOSS OR DAMAGE,
WHATSOEVER, CAUSED OR ALLEGED CAUSED, DIRECTLY OR INDIRECTLY, BY THE USE OF A HARD
DISK OPERATING SYSTEM WITH PRODUCTS OTHER THAN THOSE SOLD BY RADIO SHACK.

GENERAL INFORMATION
Page 1 -1



INTRODUCTION TO 1DOS

These first few pages will introduce you to the basic principles of a disk operating
system, and list some of the LDOS commands and utilities you will be using in your day
to day activities. You can wuse this as a convenient reference until you become
familiar with operating your computer under the LDOS system.

What is a Disk Operating System (DOS)?

Without a DOS, your computer is controlled by routines stored in ROM (read only
memory). The ROM handles all I/0 (input/output) to your system devices - the keyboard,
cassette, video, printer, etc. It does this from within a BASIC language environment.
A DOS takes over control of the I/0 processing, and adds its own routines to handle
the disk drives. Instead of starting out in BASIC, you will be in a new environment
known as the "DOS Level". Now, any commands you give are interpreted by the DOS,
rather than by the BASIC stored in the ROM.

What does this mean to you, the user? First of all, every DOS, including LDOS, has a
given set of commands, different than the ones avaiiable from the BASIC Tlevel.
Commands may be entered when the "LDOS Ready" prompt is on the screen. The commands
are not programs that you would use to perform "application" type functions such as
accounting or word processing. Rather, they are the means to 1load and execute
applications programs, and then maintain those programs and the data created by those
programs. LDOS commands also let you modify the way certain devices work, by providing
things such as type ahead for the keyboard, a user-definable blinking cursor, and an
output format program for a line printer.

As you can see from the table of contents, there are several different groups of

program files provided on your LDOS disk. Before explaining their function, you should
know how any information, including the LDOS programs, are stored on a disk.

Disk organization

Your disk drives store data in the form of magnetic pulses on the diskette media. In
order for a disk operating system to access this data, the diskette obviously must be
organized in some manner. The LDOS FORMAT utility program will write all necessary
information to a diskette to organize it into cylinders, tracks and sectors so it may
be accessed 1in a structured manner. Only after a diskette 1is formatted may it be
written to or read from by LDOS.

The structure of a diskette surface may be thought of as a series of concentric
circles, starting at the outer edge of the diskette media and moving in towards the
center. These circles of information are referred to as tracks, starting with track
number @ at the outer edge. The number of tracks available on a diskette will depend
on the type of disk drive you have purchased.

The term "sector" refers to a space on a track that can hold 256 characters of data.
You will find the term "byte" is commonly used to refer to one character, and thus a
sector is referred to as 256 bytes. The number of sectors available per track is
dependent on the type of disk (5 1/4" floppy or hard) and on the density specified
when formatting the diskette. With LDOS, a double density diskette will have
approximately 80% more space available compared to a single density diskette with the
same number of tracks. Four sectors, or 1024 bytes, will be referred to as "1K"
(standing for about one thousand bytes or characters).

GENERAL INFORMATION
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The minimum allocation of disk space made when storing a file on a diskette is called
a "granule" or "gran". The number of sectors that make up a gran will vary depending
on the size and density of the diskette and the type of drive. This basic format
structure is used by LDOS for each type of drive it supports, 5 1/4" floppy and hard
disk.

To keep track of the various file names on the disk, and to record the tracks and
sectors where a file 1is stored, LDOS uses an area of the disk called the DIRECTORY.
This directory is always placed on the center track of the diskette during the
formatting process.

FILES - How information is stored

The most important thing to remember about disk storage is the term "file". Any
information, be it a program or data, is stored as a file. This means that the
information is written to the data areas of the disk, and the name of the file and the
actual location of the data are stored in the directory. No matter what kind of file
you are dealing with, the file name must use the following format:

FILENAME/EXT.PASSWORD: @

FILENAME - Up to 8 alphabetic or numeric characters, the first of which must be
alphabetic. A1l files must have a filename.

JEXT - An optional field called the file extension. If used, it can contain up to 3
alphabetic or numeric characters, the first of which must be alphabetic. An
extension can be of great use to identify and deal with certain types of files, and
it is strongly recommended that all files you create be given extensions.

.PASSWORD - This is an optional field that will assign a protection status to a
file. If used, it can be up to 8 alphabetic or numeric characters, the first of
which must be alphabetic.

:@ - This is an optional field called the drive specification. It is used to
specify the particular drive number the file is on. It can be any number @ through
7, depending on the number of drives in your system.

These four parts comprise the complete file specification, which will be referred

to as a "filespec". A1l of the LDOS files are listed in the section beginning on
page 1-13.

LDOS organization and files

LDOS is organized into different groups of files. The first group is the SYSTEM files,
containing the necessary information to control the disk drives and your other
devices. There are two special system files known as the LIBRARY. They contain the
programs most commonly used to manipulate your files and devices. Another group is
known as the UTILITY files. These provide added means of handling your program and
data files. The file group containing DRIVER and FILTER files gives added flexibility
to your system devices. There is a LANGUAGES section containing JCL and LBASIC. JCL
stands for Job Control Language, and is a very powerful chaining Tlanguage. Also
provided is LBASIC, which is an extension of the BASIC language provided in the ROM.

There are two types of disks that can be used with LDOS. The first type is called a
SYSTEM DISK. This is a disk that contains the LDOS system files.

GENERAL INFORMATION
Page 1 - 3



A system as complex and flexible as LDOS would occupy considerable memory space to be
able to provide all of its features. LDOS, however, makes extensive use of overlays in
order to minimize the amount of memory reserved for system use. An overlay is a module
that loads into memory, overlaying anything which was loaded there previously. In this
manner, many functions can occupy the same area of memory, being loaded and used only
when specifically needed. The compromise 1in using an overlay driven system is that
while a user's application is in progress, certain disk file activities requested of
the system may require the operating system to load different overlays to satisfy the
request. This could cause the system to run slightly slower than a less sophisticated
system which has more of its file access routines always resident in memory. The use
of overlays also requires that a SYSTEM diskette be available in drive @@ - the system
drive.

The second type of disk is called a DATA DISK. This is a disk that has been formatted,
but contains no LDOS system files. This would be the type of disk you would normally
use in a drive other than drive @.

No matter which type of disk you are using, the formatting process will put two files
on the disk; BOOT/SYS and DIR/SYS. These files contain information about the type of
disk and the disk directory, and are normally invisible to the user. Under no
circumstances should you ever copy these files from one disk to another, or attempt to
kill them. Doing so can render the disks involved totally useless! LDOS automatically
will take care of updating any information in these two files.

LDOS and Devices

Devices are generally thought of as a physical piece of your computer hardware; the
video display, keyboard, printer, etc. The routines that control the I/0 to these
devices can be the ones provided in the ROM, or can be ones provided by LDOS. In
either case, there is a small section of memory set aside as a control block for each
device. With LDOS, you will have a certain amount of "device independence". Device
independence will allow you to treat each of your devices individually. In fact,
certain of the Library commands will let you move data directly from a device to a
disk file, or vice versa.

As with files, LDOS wuses a definite specification when accessing devices, called a
"device specification", or “"devspec". A devspec is very easy to understand. It
consists of an asterisk followed by two alphabetic characters. For example, your
keyboard devspec is *KI (Keyboard Input), the video 1is *D0 (Display Output), and the
printer is *PR (PRinter).

There are programs provided that will modify the I/0 routines for certain devices. The
DRIVER and FILTER section of the manual explains the functioning of these routines.
You can read that section and determine if you need the extra features provided by
those programs.

Using the LDOS files

Now that you know what file groups are on an LDOS disk, let's discuss some of the more
important LDOS commands and how to use them. The following descriptions will be
general in nature, more to give you an idea of which commands and utilities do what
than to explain them in detail. You should refer to the proper section of the manual
for in-depth explanations.

GENERAL INFORMATION
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Viewing files

To see the files in a disk directory, you should use the DIR Library command. This
will show you any LDOS files on a disk, as well as any program or data files you
have created. The Library command LIST will allow you to inspect the contents of
any individual file, sending the display to either the video or the printer.

Moving files

Files may be moved individually from one disk to another with the COPY Library
command. The BACKUP Utility lets you automatically move any or all files from one
disk to another. Of course, the disk to receive the files must have been previously
formatted.

Removing unwanted files

Any file may be removed from a disk with the KILL Library command. This will remove
the information from the directory, and free up the data storage space previously
assigned to that file.

Changing file names

The RENAME Library command will let you change the filename or extension of any
file in the directory. The ATTRIB Library command will let you apply or change a
file's password. Also, a file specification may be changed during the COPY process.

Viewing devices and disk drive parameters

The DEVICE Library command will let you see what devices you have active in your
system. You will also see the information that LDOS has stored in memory about the
number of disk drives and the types of disks you are using. Certain disk drive
information may be changed with the SYSTEM Library command.

Establishing or Removing devices
The SET and ROUTE Library commands will let you establish devices. The LINK Library

command will also let you 1link multiple devices together. The RESET and KILL
Library commands can be used to remove unwanted devices.
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MAKING A BACKUP

Now that you have read the introduction, you should follow the next set of
instructions. They will tell you how to make a "backup", which will be an exact
duplicate of your master LDOS disk.

1) Your LDOS master disk is WRITE PROTECTED with a small adhesive tab. DO NOT
REMOVE THE WRITE PROTECT TAB.

2) Power up your computer system and all peripheral hardware. Place the LDOS
Master diskette in drive @ and press the RESET button to boot the LDOS diskette
into the system. The LDOS logo will now appear on the screen. Enter in the correct
date (mm/dd/yy), and the message LDOS READY will appear.

3) The name of your Master diskette will be displayed in the center of the screen
above the LDOS logo. It will probably appear as something like LDOS-513. Write this
name down, as you will need it in the following procedure.

4) Now you are ready to make several BACKUPS of your LDOS Master diskette. Follow
the step by step procedures listed below.

After a backup is complete, you will see the message "CANNOT CLEAR MOD FLAGS -
SOURCE DISK IS WRITE PROTECTED" on the screen. This is just an informative message,
and is normal when there is a write protect tab on the source disk. A complete
explanation of "Mod flags" can be found in the DIR Library command section.

** CAUTION: The default drive step rate will be 6ms for the Model III. If this is
too fast for your disk drives, use the additional parameter STEP=3 inside the
parentheses in the following FORMAT commands.

FOR SINGLE DRIVE OWNERS:

Type in the command: FORMAT :@ (NAME,Q=N)

The screen will clear and the LDOS disk FORMAT utility will be loaded. You will see
the following prompt appear:

DISKETTE NAME ?
Answer the prompt with the disk name from step 3. You will then see the message:
LOAD DESTINATION DISK AND HIT <ENTER>

At this point, insert a new, blank diskette in drive @ and press <ENTER>. After the
FORMAT is complete, this message will appear:

LOAD SYSTEM DISK AND HIT <ENTER>

Put the LDOS Master disk back 1in drive @ and press <ENTER>. Now type in the
command:

BACKUP :0 :0@

The message INSERT SOURCE DISK (ENTER) will appear on the screen. Since your LDOS
disk is the SOURCE disk, simply press <ENTER>. The message INSERT DESTINATION DISK
(ENTER) will now appear on the screen.
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Put the disk you have just formatted into drive @ and press <ENTER>. You will be
prompted several times to swap the Source and Destination disks until the BACKUP is
completed. At that point, the message INSERT SYSTEM DISK (ENTER) will appear. Place
the Master in drive @ and press <ENTER>. The BACKUP is now complete.

FOR MULTIPLE DRIVE OWNERS:

Place a new, blank diskette in drive 1 and type in the command:
FORMAT :1 (NAME,Q=N)

The screen will clear and the LDOS disk FORMAT wutility will be loaded. The
following prompt will then appear:

DISKETTE NAME ?

Answer the prompt with the disk name from step 3. LDOS will now FORMAT the disk in
drive 1. When it is finished, the prompt LDOS READY will appear. To make the
BACKUP, type in the command:

BACKUP :0 :1

LDOS will now make a BACKUP copy of itself on drive 1.

MODEL I - Backing up the LDOSXTRA disk.

To make a copy of the LDOSXTRA disk, you must again format a disk. Use the same
format instructions as for the Master disk, except answer the "DISKETTE NAME ?"
prompt with LDOSXTRA. To make the backup on a single drive system, type in the
command BACKUP :@0 :@. You will now be prompted to swap the source disk (the
LDOSXTRA) and the destination disk (the one just formatted) until the backup is
completed. On a multiple drive system, give the command BACKUP :0 :1 (X), and you
will be prompted to insert the source disk (the LDOSXTRA) in drive @#. Do so, being
sure that the newly formatted disk is 1in drive 1, and then press <ENTER>. The
backup will now begin. When prompted to insert a system disk, place the LDOS system
disk back in drive @ and press <ENTER>.

After the Backups are completed:

After the initial backups of your LDOS disk are completed, remove the LDOS master
diskette from drive @ and put it in a safe place. Be sure to leave it in its original
jacket to protect it from dust and other contamination.

Label the backup copies of the diskettes as original backups of the LDOS master
diskette. You should use these diskettes to make any other backups you require. Do not
use the master diskettes except to create a backup as just described.

It is extremely important that you now completely read the next section of the LDOS
user's manual. This section contains an overall view of the operating system as well
as explanations of certain terms and conventions.
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USING _THIS MANUAL

The LDOS User's manual 1is set up to be easily used. It is divided into several
different sections, each containing information about a specific group of commands.
These sections can be identified by section identifier title blocks printed directly
above the page numbers.

SECTION...1> is made up of general information about the LDOS system. It contains the
introduction to LDOS, as well as descriptions of the commands and files available.

SECTION...2> contains the LDOS LIBRARY COMMANDS. These commands are the heart of the
operating system, and provide the 1link between the user and the computer. They will be
listed in alphabetical order.

SECTION...3> contains information on the LDOS UTILITY programs.

SECTION...4> contains device DRIVER and FILTER programs for some of the devices
available under LDOS. Programs include provisions for such features as keyboard type
ahead and formatted line printer output.

SECTION...5> contains detailed operating instructions and information on the LDOS Job
Control Language (JCL) and information on the enhanced LBASIC, a Disk BASIC language.

SECTION...6> contains detailed TECHNICAL information about the LDOS operating system,
including important addresses and system routines.

SECTION...7> contains the GLOSSARY, WARRANTY, and INDEX information.

To Tocate the section of the manual you wish to access, refer to the tab insert
sheets, Table of Contents or the Index. A1l commands or programs in each section will
be in alphabetical order. Any time you encounter an unfamiliar word or definition,
refer to either the Glossary or the information in Section 1 of this manual.

PAGE NUMBERING

The pages in the LDOS manual will be numbered consecutively within sections. In
addition, each section or command will have it's name printed directly above the page
number. For example, the LIBRARY COMMAND section page numbering will show something
like this:

APPEND - LIBRARY COMMAND
Page 2 - 1

This would Tet you know that the page you are on deals with a Library command called
APPEND, and it is the first page in section 2, the Library command section.

Special Addenda

Any special addenda will be found at the very end of the manual. These will generally
deal with LDOS patches to applications programs. Because support for new products is
an ongoing process, these addenda may not all be listed in the Table of Contents or
Index.
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ENTERING LDOS COMMANDS

Looking through this manual, you should notice a very distinct structure regarding the
command syntax of the LDOS system.

Each Library command, wutility, or program section will begin with a very brief
description of the function involved. Immediately following will be a "syntax block".
This block will be laid out to show the command syntax, allowable parameters, and
abbreviations, if any. A typical block might show the following:

THE COMMAND any files or devices (parameters)
n n 11

PARAMETER DESCRIPTIONS

ABBREVIATIONS

l
|
FILES/DEVICES DESCRIPTIONS |
I
I
|
|

The first 1line(s) in the block will show the allowable command structure. In some
cases, more than one command structure will be shown. Throughout this manual, several
words may be used as prepositions separating commands and/or parameters. They are:

TO ON OVER USING

The use of these prepositions is always optional; the LDOS command will function the
same whether they are used or not. They . are merely a convenience to allow the user to
enter a command in more conversational syntax. If a preposition is not used, a single
space must be used between words.

Throughout this manual, you will see references to "filespec" and "devspec". These are
the abbreviations for "file specification" and "device specification". The
INTRODUCTION TO LDOS described what filespecs and devspecs are. Due to the device
independence of LDOS, it is possible to interchange these two specifications in some
Library commands. For example, you can copy your keyboard to your line printer, or to
a disk file. You can even append information from a device onto the end of a disk
file! Each Library command will give detailed instructions and examples of
interchanging filespecs and devspecs, if applicable.

Certain LDOS Library commands and utilities allow the use of "partspecs" (partial file
specifications) and "not-partspecs”. A partspec is any or all parts of a filespec,
generally excluding the password. For example, the full filespec for the LDOS utility
REPAIR is:

REPAIR/CMD.RRW3:0Q
Some examples of partspecs would be:
REPAIR/CMD:¢  REPAIR /CMD REP/C REP:@ R/C

A not-partspec is simply a partspec preceded by a dash character, such as -REPAIR,
-/CMD, etc. Also, a not-partspec would be used to exclude a certain file or group of
files from a command, while a partspec is used to include a file or group of files.
For example, using a partspec of REP would find a match with all of the following
files:

REPAIR/CMD REPAIR/BAS REPAIR/ASM REPEAT/BAS REPRESEN REP102:3
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Since some of the LDOS Library commands and utilities allow the use of partspecs, you

can use the filename and extension fields to create files with common attributes, and
then access them as a group. LDOS also creates or uses default extensions during some
operations. Other operations can then use these default extensions when searching for

a file.

The parameters section of the syntax block will give a very short description of the
allowable parameters for the command. This description will generally be very brief,
as a complete explanation will be given in detail in the text of that section.

Please note that many command parameters may have a default value if they are not
specified. This may not be readily apparent, as many operating systems do not allow
any parameters for these commands. For example, the DIR Library command used to view a
disk's directory has a parameter called SORT. The default of this parameter is ON, so
the directory display will automatically be in sorted alphabetic order.

The abbreviations T1ine will 1list all acceptable parameter abbreviations for the

function. Note that (ON,YES and Y) and (OFF, NO and N) are completely interchangeable
in most commands in the LDOS system.

SPECTAL COMMAND SPECIFICATIONS

Drivespecs must always be preceded by a colon, whether used as part of a filespec or
as a stand alone parameter, except in the DIR Library command.

The closing parenthesis may be omitted from any LDOS command.

It is totally acceptable to enter any filespec, command or parameter in either upper
or lower case. As an arbitrary convention, this manual shows most command 1lines and
error messages in upper case. The actual LDOS messages will be displayed in upper and
lower case, assuming your hardware is capable of lower case display.

Numeric values for any parameter may be entered in either decimal or hexadecimal.
Decimal numbers are entered in normal notation, such as PARAMETER=32768. Hexadecimal
numbers are entered as X'value', such as X'F@@g', X'@D', etc. Using PARAMETER=X'800@"
would produce the same value as the previous example of PARAMETER=32768.
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HARDWARE RELATED FEATURES

Your LDOS Disk Operating System is a user-oriented, device independent system. LDOS
provides compatibility between the TRS-8@ Models I and III, so your data files and
most BASIC programs will be truly transportable. Assembly language programmers will
find the LDOS SVC table provides direct transportability of programs between LDOS
supported computers. LDOS also contains many features that have never before been
found in a micro-computer operating system. New users will discover that the LDOS
manual will answer most questions about their computer's operation. Those familiar
with the TRSDOS disk operating system should be able to step right up to the LDOS
system, as much of the command structure and syntax is similar. However, to get the
greatest value out of the system, it will be necessary to read and study the user's
manual. This section will deal with generalized conventions that exist throughout the
operating environment. It will also give an overall view of the total LDOS system.

Let's start by listing some of the hardware related features that you will find when
using LDOS.

HARDWARE RELATED FEATURES

1) THE KEYBOARD will originally use the ROM driver. On the Model I, this will not
provide key debounce, key repeat, type ahead, or any other advanced feature. The Model
111 has debounce, key repeat, and screen print built into the ROM driver.

LDOS comes with a keyboard driver program called KI/DVR. The wuse of this driver is
mandatory if functions such as key repeat, type ahead, screen print, printer spooler,
KSM, MiniDOS, LCOMM, or the SVC table are to be used. It is strongly recommended that

the KI/DVR program with the TYPE option be active in your runtime system. It requires

very little memory space and will make using LDOS even more pleasant. Use of the
KI/DVR program will enable you to easily type in either upper or lower case. It also
establishes the <SHIFT><@#> key as a CAPS lock key.

Once the KI/DVR program has been set, shifting between the CAPS lock mode and the
normal upper/lower case mode can be accomplished by pressing the <SHIFT><@> keys. In
the normal upper/lower case mode, unshifted alphabetic keys are entered as lower case,
and shifted keys as upper case, the same as on a standard typewriter. In the CAPS lock
mode, any alphabetic character will be displayed as upper case, whether the <SHIFT>
key is held down or not. On the Model III, you will initially find that all keyboard
entries will be in Tower case. The Model I will initialize in the CAPS lock mode. This
may be changed on either machine, as described in the SYSTEM CONFIGURATION section,
page 1-24.

When using the KI/DVR program, the KSM and MiniD0OS functions may also be used. Keys
may be assigned special commands, functions, or characters with the KeyStroke Multiply
(KSM) feature. These associated functions are then available when the <CLEAR> and
desired unshifted key are pressed together. Due to this, it is necessary to press the
<SHIFT><CLEAR> to clear the screen when the KI/DVR program is used. The MiniD0OS filter
program will give you immediate access to certain LDOS functions, such as a disk
directory or amount of free space, a line printer top of form command, repeat the last
DOS command, and a disk file kill command.

The <SHIFT><BREAK> key will re-select a 5 1/4" floppy disk drive that has "timed out"
and hung up the system. This may happen if you attempt to access a drive with the
drive door open, or if there was no diskette in the drive, etc. It should prevent
having to reset the entire system. Ready the drive for access and then press the
(SHIFT><BREAK> keys to complete the operation. Do not press the <SHIFT><BREAK> keys if
the system is currently active!
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2) THE DISK DRIVES in LDOS <can be 5 1/4" floppy or hard disk. LDOS will support a
total of 8 disk drives. The drives may be double/single density. At present, no more
than four of any one drive type (5 1/4" floppy or hard drive) may be accessed. Of
course, you must have the appropriate hardware and drivers for this.

3) THE VIDEO display will allow display of upper and lower case characters, assuming
your hardware is capable of Tlower case display. Keyboard entries will normally be
displayed in all upper case unless the KI/DVR program has been set. If KI/DVR is used,
keyboard entries will be displayed as determined by the mode (normal or caps lock) set
with the <SHIFT><@> function.

4) ALL SYSTEM HARDWARE DEVICES are totally independent of the normal routing structure
found in most operating systems. Your system devices such as the video display and
printer can be routed or linked almost anyway you could desire - to each other, to a
disk file, to another device, etc. You can even create your own logical devices!

5) THE CASSETTE on the Model III can be used in either the 500 or 150¢ baud mode. Use
of the high speed (1500 baud) mode requires the use of the HITAPE/CMD program. Both
the LBASIC and CMDFILE utilities allow high speed tape operation.

Once you have powered up your system, you can control the boot sequence to some
extent. Note that if the <BREAK> key is held down during power up or reset, the
computer will immediately enter ROM BASIC. Otherwise, you may be prompted to enter the
date and/or time. After answering these prompts, there are several keys that will
modify the remaining boot sequence if held down. They are:

<CLEAR> This key will prevent any configuration file stored on the disk from being
loaded. The configuration would have been created and stored with the SYSTEM
(SYSGEN) 1ibrary command.

<D> This key will cause the debugger (non-extended) to be loaded and executed. No
configuration file will be Toaded, and all memory above X'520@' will be untouched.
Use of this debug function is explained under the library command DEBUG.

<ENTER> This key will prevent the execution of any breakable AUTO commands from
taking place. Refer to the library command section AUTO.

<RIGHT ARROW>  ** MODEL III ONLY ** This key will prevent the LDOS video driver
from being Tloaded. The system will use the ROM video driver instead. This may be
necessary for certain machine Tlanguage programs. CAUTION: Using the ROM video
driver will cause problems with Type Ahead, Lcomm, the Spooler, and any other LDOS
function that uses interrupt processing, and should NOT normally be done!!

Once the system has booted and displayed the message "LDOS READY", it is ready to
accept a command from the user.
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LDOS FILE DESCRIPTIONS

Throughout the manual, you will see references to "filespec" and "devspec". These are
abbreviations for "file specification® and "device specification". Due to the device
independence of LDOS, it is possible to interchange these two terms in most library
commands. For example, you can copy your keyboard to your line printer, or to a disk
file. You can even append information from a device onto the end of a disk file! Each
library command will give detailed instructions and examples of the interchanging of
filespecs and devspecs (if applicable).

Certain LDOS 1library commands and utilities allow the use of partspecs (partial
filespecs). This will allow you to use the filename and extension fields to create
groups of files with common filespecs, and then access these files as a group. LDOS
creates "default" extensions in the filespec during some operations. Other operations
will use these default extensions when searching for a file. Following is a list of
LDOS default extensions along with suggestions for others that may help you
"standardize" your file access.

ASM

The extension used by some Editor/Assembler programs for source files.

BAS

LBASIC default for programs. Also used by some BASIC compilers.
CIM - LDOS default for DUMP command. It stands for Core IMage.

CMD - LDOS default for LOAD and RUN commands, and PATCH and CMDFILE utilities. Used to
indicate load module format files.

COM - Used by some systems to indicate COMpiled object code.

DA} - Possible extension for data files.

DCT - LDOS default for the SYSTEM (DRIVER) command (Drive Code Table).
DVR - LDOS default for the SET command. Usually indicates a “"driver" program.
FIX - LDOS default for files to be used by the PATCH utility.

FLT - LDOS default for files used with the FILTER command.

JBL - LDOS default for Joblog files.

JCL - LDOS default for the DO command. Stands for Job Control Language.
KSM - LDOS default for KSM Utility. Stands for KeyStroke Multiply.

0Vx - LBASIC extension for Overlay files (Overlay "x").

REL - Used by some systems to indicate relocatable object code.

SCR - LDOS default for Scripsit text files.

SEQ - Possible extension for sequential files.

SPL - LDOS default for the SPOOL command.

SYS - LDOS SYStem files only. Do not use for your own files!

TXT - LDOS default for the LIST and DUMP (with the ASCII parameter) command. Stands
. for TeXT file.

GENERAL INFORMATION
Page 1 - 13



This next section will describe the various files found on your LDOS master diskettes,

and explain their functions. It will also describe how to construct a minimum system
disk for running applications packages.

FILE GROUP - SYSTEM FILES (/SYS)

LDOS's use of overlays requires that a SYSTEM diskette usually be available in drive @
- the system drive. Since the diskette containing the operating system and its
utilities 1leaves little space available to the user, it is useful to be able to remove
certain parts of the system software not needed while a particular application is
running. In fact, you will discover that your day-to-day operations will only need a
minimal LDOS configuration. The greater the number of system functions unnecessary for
your application, the more space you can have available for a “working" system
diskette. The following will describe the functions performed by each system overlay,
identified in an LDOS DIR command (using the SYS parameter) by the file extension,
/SYS. There are two system files that are put on the disk during formatting. They are
DIR/SYS and BOOT/SYS. These files are NEVER to be copied from one disk to another!
LDOS automatically updates any information contained in these files.

SYS@/SYS

This is not an overlay. It contains the resident part of the operating system
(SYSRES). Any disk used for booting the system MUST contain SYS@. It may be removed
from disks not used for booting.

SYS1/SYS

This overlay contains the LDOS command interpreter, the routines for processing the
@FEXT system vector, the routines for processing the @FSPEC system vector, and the
routines for processing the BPARAM system vector. This overlay must be available on
all SYSTEM disks.

SYS2/SYS

This overlay is used for opening or initializing disk files and logical devices. It
also contains routines for checking the availability of a disk pack (services the
@CKDRYV system vector), and routines for hashing file specifications and passwords.
This overlay must also reside on all SYSTEM disks.

SYS3/SYS

This overlay contains all of the system routines needed to close files and logical
devices. It also contains the routines needed to service the GFNAME system vector.
This overlay must not be eliminated.

SYS4/SYS

This system overlay contains the system error dictionary. It is needed to issue
such messages as "File not found", "Directory read error", etc. If you decide to
purge this overlay from your working SYSTEM diskette, all system errors will
produce the error message, "SYS ERROR". It is recommended that you not eliminate
this overlay, especially since it occupies only one granule of storage.

SYS5/SYS
This is the "ghost" debugger. It is needed if you have intentions of testing out

machine language application software by wusing the LDOS DEBUG library command. If
your operation will not require this debugging tool, you may purge this overlay.
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SYS6/SYS

This overlay contains all of the algorithms and routines necessary to service the
library commands identified as "Library A" by the LIB command. This represents the
primary 1library functions. Very limited use could be made of LDOS if this overlay
is removed from your working SYSTEM disk.

SYS7/SYS

This overlay contains all of the algorithms and routines necessary to service the
library commands identified as “Library B" by the LIB command. A great deal of use
can be made of LDOS even without this overlay. It performs specialized functions
that may not be needed in the operation of specific applications. Use the PURGE
command to eliminate this overlay if you decide it is not needed on a working
SYSTEM diskette.

SYS8/SYS

This overlay 1is needed to dynamically allocate file space used when writing files.
It must be on your working SYSTEM diskettes.

SYS9/SYS

This overlay contains the routines necessary to service the extended debugging
commands available after a DEBUG (EXT) is performed. This overlay may be purged if
you will not need the extended debugging commands while running your application.
In addition, if you purge SYS5/SYS, then keeping SYS9/SYS would serve no useful
purpose.

SYS10/SYS

This system overlay contains the procedures necessary to service the request to
kill a file. It should remain on your working SYSTEM diskettes.

SYS11/SYS

This overlay contains all of the procedures necessary to perform the Job Control
Language execution phase. You may remove this overlay from your working disks if
you do not intend to execute any JCL functions. If SYS6 has been purged (containing
the DO command), keeping this overlay would serve no purpose.

SYS12/8YS

This overlay contains the routines to service the @DODIR and GRAMDIR directory
vectors. These routines are used by the MiniDOS filter and may also be used by
other applications programs that provide a directory display.
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BACKUP

CMDFILE -
CONV -
FORMAT -
HITAPE -
LCOMM -
LOG -

PATCH -
RDUBL -
REPAIR

JL -
KI -

RS232R

RS232T

KSM -

MINIDOS -
PR -

BASIC/CMD
LBASIC
LBASIC/0V1
LBASIC/0V2
LBASIC/0V3

FILE GROUP - UTILITIES (/CMD)

Used to duplicate data from one disk to another.

A disk/tape, tape/disk utility for machine language programs.
Used to move files from Model III TRSDOS to LDOS 5.1.x.

Used to put track, sector, and directory information on a disk.
Used for 1500 baud cassette operation on the Model III.

A communications package for use with the RS-232 hardware.

Updates the drive code table information the same as the DEVICE
library command.

Used to make minor changes to existing disk files.
Used with the Radio Shack double density modification on the Model I.

Used to correct certain information on non-LDOS formatted diskettes.

FILE GROUP - DEVICE DRIVERS (/DVR)

The LDOS JobLog driver program.

The LDOS Keyboard driver, providing Type Ahead, Screen Print, and special
<CLEAR> key functions.

Used to access the RS-232 hardware, Model I.

Used to access the RS-232 hardware, Model III.

FILE GROUP - FILTER PROGRAMS (/FLT)

Establishes the KeyStroke Multiply feature, which allows assigning user
determined phrases to alphabetic keys.

Establishes certain immediate functions to shifted alphabetic keys.

Allows the user to format printed output.

FILE GROUP - BASIC AND BASIC OVERLAYS

Translates a BASIC command into the equivalent LBASIC command.

Enhanced Disk Basic program.

‘Renumber overlay used with LBASIC's CMD"N" feature.

Cross reference overlay used with LBASIC's CMD"X" feature.

Error display and Sort routines for LBASIC.
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MISCELANEQOUS FILES

EQUATEX/EQU - A file of LDOS system entry points and storage Tlocations for use by
assembly language programmers (the "x" will be a 1 for Model I and a 3
for Model III).

MODx/DCT - Used by hard drive systems to set up the floppy disk drives.

COPY23B/BAS - Used to move files from Model I TRSDOS 2.3B or later.

CREATING A MINIMUM CONFIGURATION DISK

A1l files except certain /SYS files may be removed from your run time drive @ disk.
Additionally, if the needed /SYS files are placed in high memory with the SYSTEM
(SYSRES) command, it will be possible to run with a minimum configuration diskette in
drive @ after booting the system.

For operation, SYS files 1, 2, 3, 4, 8, and 10 should remain on drive @ or be resident
in memory. SYS 2 and SYS 8 must be on the boot disk 1if a configuration file is to be
loaded. SYS 12 can be removed if the two "mini" directory routines are not needed. SYS
11 must be present only if any JCL files will be used. Both libraries (SYS 6 and SYS
7) may be removed if no 1library commands will be used. SYS 5 and SYS 9 may be removed
if the system debugger is not needed. SYS ¢ may be removed from any disk not used for
booting. Note that SYS 11 (the JCL processor) and SYS 6 (containing the DO library
command) require that both files be on the disk if the DO command is to be used - if
you kill SYS 6, you may as well kill SYS 11.

When using LBASIC, the OV3 overlay must also be present. OVl and OV2 may be removed if
no renumbering or cross referencing will be done.

The presence of any utility, driver, or filter program is totally dependent upon the
user's individual needs. Most of the LDOS features can be saved in a configuration
file with the SYSTEM (SYSGEN) command, so the driver and filter programs won't be
needed on run time application disks.

The passwords for LDOS files are as follows:

System files (/SYS) Update password = SYSTEM
Filter files (/FLT) Update password = GSLTD
Driver files {/DVR) Update password = GSLTD
Utitity files  (/CMD) Update password = RRW3
LBASIC Update password = BASIC
LBASIC overlays (/0V$) Update password = BASIC
CONFIG/SYS Update password = CCC
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LDOS SYSTEM DEVICES AND _DISK DRIVES
LDOS SYSTEM DEVICES

The LDOS operating system is a truly "Device Independent" system. Each device the
system uses has its own "control area" of memory, called a DCB (Device Control Block).
This is true for hardware devices as well as any "phantom" devices created by the
user. Each device has its own driver routine, whether located in the ROM or in RAM.

An LDOS device is used or created by specifying an asterisk followed by two alphabetic
characters. Your original LDOS master diskette is configured with six devices in the
device control table. To view these devices along with the currently enabled disk
drives, use the DEVICE library command. You will see the devices as listed:

*KI This is the Keyboard Input (your keyboard).

*D0 This is the Display Output (your video screen).

*PR  This is the PRinter output (your parallel printer).

*JL This is the Job Log (an output log of commands with a time stamp).
*SI This is the Standard Input (presently unused by LDOS).

*S0 This is the Standard Output (presently unused by LDOS).

Note that these are just the LDOS system supplied devices; it is possible for you to
create YOUR OWN DEVICES!

There is another LDOS device that 1is referenced in this manual, even though not shown
in a "normal" device table. This device 1is the Comm Line (*CL), and will also be
explained in this section.

The LDOS device independence makes it possible to route devices from one to another,
or even to a disk file. It allows setting the device to a totally different driver
routine. It makes possible single or multiple links of devices to other devices or to
disk files. In other words, you may re-direct the I/0 between the system, its devices,
and the disk drives in almost any manner.

*kkk N O T E *kk*k

Once a normal LDOS device has been pointed away from its original driver
routine, it may be returned to its normal power up state with the RESET
Library command. A user created device may be either disabled or completely
removed via the RESET and KILL Tibrary commands. Refer to these two commands
for examples.

Besides just sounding impressive, this device independence feature has many practical
aspects. For example, the line printer is normally controlled by a very simple driver
routine. However, the printer output may be filtered with the PR/FLT program supplied
with LDOS.

This filter program allows you to set parameters such as the number of characters per
line, the indent on line wrap around, the Tines per page, the page length, etc. If you
don't have a printer, simply use the ROUTE library command to route the printer to a
disk file and all printing will be saved, enabling you to print it later, on a system
with a printer. You could also route the printer to the display, and the characters
will appear on the video instead of going to the printer.
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Throughout this manual, you will see reference to the terms "device" (or "devspec")
and "logical device". These terms represent the six system devices plus any devices
the user has created. To create a device, please refer to the library commands LINK,
ROUTE, and SET. It is possible to use certain library commands involving data I/0 such
as APPEND, COPY, and KILL with device specifications (devspecs) as well as file
specifications (filespecs). It is not possible to imagine or describe all situations
involving the possible uses and creation of devices. What this section will do is to
explain the six LDOS system devices. Any other device interaction or creation will be
determined by the individual needs, sophistication, and imagination of the user.

*KI - The Keyboard

The *KI device is the keyboard. The power up *KI driver will be the ROM driver, as
explained earlier. Using the KI/DVR program will give you features such as type
ahead and adjustable key repeat. It also establishes the <CLEAR> key as a special
control key. This will be used by programs such as KSM and MiniDOS filters, and the
LCOMM communications utility. Certain other programs and commands, such as the
SPOOL 1library command, require that KI/DVR be set for proper operation. The
individual program sections will note if it 1is necessary to have the KI/DVR program
set. If in doubt, check the appropriate command section of the manual. It is
strongly recommended that the KI/DVR program be active during normal operation. It
requires very little memory space, and enables many functions not available if
KI/DVR is not used. The address of the *KI driver routine as shown with the DEVICE
library command will be changed to a location in high memory if any of these
functions are used, or if *KI is routed, set, or linked. The DEVICE command will
also show the currently selected keyboard options.

You are advised not to route or 1link the *KI device unless you are extremely
careful. You may inadvertently remove all input to the system or introduce totally
unwanted characters. To send the *KI characters to a specific device or file, see
the library commands APPEND and COPY.

*DO0 - The Video Display

The *D0O device is the video display. If your computer is equipped with a lower case
modification, the power up video driver routine will include a lower case driver.
Note that the *D0 driver routine address will also change if *D0 is involved in a
route, set, or link. If you wish to send a screen display to a disk file, there are
some simple ways to accomplish this. You can route the printer (*PR) to a disk
file, and then link *DO to *PR. This will send all screen displays (including
errors - backspace characters, etc.) to the printer, which is routed to a file so
the output will really go to the disk. You could also enable the screen print
function with the KI/DVR program and route the printer to a disk file. By pressing
the <SHIFT><DOWN ARROW> and the <*> keys, the current screen display will be sent
to the printer, and actually be written to a disk file. The *D0O may also be Tlinked
to a disk file using a "phantom" user device (see the LINK library command).

*PR - The Line Printer

The *PR device 1is the line printer. This device may be set to other drivers or
routed to disk files very easily in the LDOS system. A printer filter program is
supplied on your LDOS Master diskette, and is called PR/FLT. This program will
allow you to set page size, line length, line indent on wrap around, and many other
parameters. The operation of this driver routine is detailed in the DRIVERS/FILTERS
section of the manual.

For serial printer owners, the supplied RS232/DVR program should enable you to
interface with your printer. Use the SET library command as follows:
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SET *PR TO RS232x (parameters)

with the "x" being either the letter "R" or "T" for the Model I or III. The
(parameters) portion of the command will be determined by the internal settings of
your particular printer. It should be noted that the BUSY or CTS 1line of your
printer will usually have to be connected to the CTS line of your RS-232 cable to
provide proper handshaking between the printer and the RS-232 hardware.

You may also use the SPOOL library command to create disk and/or memory buffers to
store information being sent to *PR and spool it out as *PR becomes available (i.e.
not in a busy state, such as printing a line).

If *PR is routed to a disk file or another device, it will not be necessary to have
a line printer physically hooked to the system. A1l I/0 to the printer will be sent
to the appropriate device or file, and no lockup will occur. Using the PR/FLT
program will also prevent the system from locking up if a print command is given
with no line printer available.

*JL - The Job Log

The *JL device 1is the system's Job Log. This unique feature will keep a log of all
commands entered or received and most system error messages, along with the time
they occurred. The time is determined by the setting of the real time clock, and
may be set or changed with the TIME library command. To enable *JL, use the SET
command to set *JL to its driver program called JL/DVR (see the section
DRIVERS/FILTERS). Every command or request processed through the LDOS command line
interpreter will then be 1logged in the *JL file, along with the time of the
request. You may also enter comments or data directly into the Job Log by using an
LDOS comment line (any line beginning with a period), or by opening a Job Log file
from BASIC and writing to it. The Job Log may be turned off by using the RESET
library command to reset *JL, which will also close the associated disk file.

*SI - The Standard Input
*S0 - The Standard Output

The *SI and *SO devices are system generated devices provided by LDOS, although
they are not presently used by the system. Both devices will initially be shown
pointed (NIL). These devices are available to the user.

*CL - The Comm Line

*%k% NOTE *kk
This device has been designated *CL strictly for the purpose of
standardizing examples  througout this manual, although any other
available devspec could have been used (such as *DK, *CJ, *RS, *TM, etc).

The *CL device stands for the Communication Line. It is not an actual physical
piece of hardware, but an area of memory used to talk to the RS-232 hardware. This
device will allow characters to be sent and received using the RS-232 interface.
The *CL will not be shown in the device table unless *CL is set to an RS-232 driver
program, but is always available to the wuser. To enable *CL, simply use the SET
library command to set it to an appropriate driver program. There is an RS232/DVR
program supplied on your LDOS disk for this purpose. Please note that the LCOMM/CMD
program examples also use *CL as its RS-232 link (see the LCOMM utility program).
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Whenever 1/0 is needed via the RS-232 interface, the *CL will provide it. The
RS-232 driver program allows *CL to interface between the LDOS system and external
devices such as a serial Tline printer, an acoustic coupler {(commonly called a
modem), a hard wired telephone data set, a paper tape reader, etc. Please refer to
the RS-232 DEVICE DRIVER section for a complete description of the allowable
configurations of the RS-232 hardware.

LDOS even provides a method to put your TRS-84 into a "host" mode for access by a
remote terminal. To do this, set *CL to the RS-232 driver program. It may be
necessary to specify the RS-232 word parameter as "WORD=8" and the parity parameter
as "PARITY=0FF", depending on the terminal you are using. Then, issue the following
library commands:

LINK *KI *CL
LINK *DO *CL

This will link the display and keyboard to the RS-232 interface, and allow inputs to
be taken from and output to be sent to a remote station via the RS-232 hardware.

LDOS DISK DRIVE ACCESS

Your LDOS master diskette comes configured to access four 5" floppy disk drives. The
initial default drive configuration comes on the master diskette, and will remain
consistent on any backup copy made from the master. To view your initial
configuration, type in the command DEVICE at the "LDOS Ready" prompt. Be sure no
configuration file has been Toaded. Do not have diskettes other than your master LDOS
diskette in any drive at this time, or you will not get a true picture of the default
deive configuration.

LDOS reserves a certain area of memory called the Drive Code Table (referred to as the
DCT) to stowe information about the disk drive configurations. This drive code table
is used by LDOS any time access is attempted to a disk drive. The exact details of the
drive code table will not normally concern the average user. However, detailed
information on disk drive access can be found in the Technical section under the
heading DRIVE CODE TABLE, which includes information on suggested hard drive setup.

LDOS provides features such as type ahead, the spooler, and LCOMM that use the
hardware interrupt clock. Because a disk rotational speed of 300 RPM is evenly
divisible by the interrupt clock rate, from time to time it may appear that the disk
drives "go to sleep" for 10 to 3@ seconds. To avoid this, we recommend that the drives
be set to run at 302-3@3 RPM. This will assure optimum disk operation without
degrading the overall reliability of the system.

As stated above, issuing a DEVICE 1ibrary command will show all currently enabled disk
drives. Two of the display areas are very important to understand - the "logical® and
the "physical" drive numbers. Refer to the following table:

"LOGICAL DRIVES" - any number between @ and 7

Any time the LDOS manual refers to a “drivespec®, it will be referring to the
logical drive number. The logical drive number will be shown in examples
preceded by a colon. ":0" means drive zero, the first drive - drive ":1" means
drive 1, the second drive.

"PHYSICAL DRIVE" - shown as 1, 2, 4, or 8

GENERAL INFORMATION
Page 1 - 21



The physical drive number refers to a drive's position on the drive cable. For
floppy drives, the numbers 1, 2, 4, and 8 will be shown by the DEVICE Library
command, corresponding to the first, second, third, and fourth positions on a
cable. When using special hardware such as a hard disk, an appropriate disk
driver program will be supplied so you can set the logical and physical drive
locations to match your actual needs. Since there are only 4 physical locataions
available, no more than 4 of any single drive type may be used.

The DEVICE command display also shows other drive information - the number of
cylinders, the density, number of sides, step rate, and delay (5" floppies only). This
information will be divided into two groups for ease of explanation. Group one
contains information about the diskette in the drive, namely the cylinders, density,
and side information. Group two contains information about the disk drive itself; the
step rate and delay.

Diskette parameter information

A1l three of the diskette paramaters shown in the device display (cylinder, density,
and sides) are dependent on the diskette that was in the drive when it was 1last
accessed. These parameters are established when the disk was initially created with
the FORMAT utility. You will notice that the device display will show information for
an enabled disk drive even if there is no diskette in the drive. This information will
reflect the diskette that was last accessed in that drive.

DENSITY will be shown as SDEN (single density) or DDEN (double density). If you
have a Model III, or have a double density board and are using the RDUBL driver for
the Model I, you will see the prompt "Single or Double density ?" when formatting a
diskette. The density of the diskette will be determined by how this question is
answered.

CYLINDER and SIDES are interrelated terms. Most TRS-8J disk operating systems use
the term "tracks" when referring to a diskette. A track is limited to one side of a
diskette. The term "cylinder" vrefers to a track number on all surfaces of a
diskette. On a single sided diskette, a track 1is the same as a cylinder. A
multi-platter hard drive may have as many as 8 tracks per cylinder when using LDOS.
Again, the number of sides and cylinders are established by the hardware
capabilities and by answering questions when formatting the diskette.

Drive parameter information

Two of the drive parameters shown in the device display may be adjusted with the
SYSTEM library command. They are the drive step rate and the access delay for 5"
floppy drives.

STEP RATE refers to the speed of the disk head movement when moving from one
cylinder to another. To assure compatibility with all drive types, the LDOS master
disk comes with the step rate set to the slowest rate. The step rates for all
drives can be seen with the DEVICE Library command. If desired, they may be changed
with the SYSTEM (DRIVE=,STEP=) 1library command. If you specify too fast a step
rate, you will not be able to access the disk. You will also be asked to set a
"bootstrap step rate" when formatting a diskette. This is the step rate that will
be wused for booting if the disk will be used as a system disk in drive @. Again,
too fast a step rate will keep the system from booting, so be sure to check out the
fastest rate your drives can handle.
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The bootstrap step rate will have no effect on any drive except drive ¢ - you must use
the SYSTEM library command as previously explained to adjust your other drive step
rates.

DELAY refers to the amount of time between the drive motor startup and the first
attempted access. It is valid for floppy drives only; hard disk drive motors run all
the time. Some delay is necessary to allow a floppy disk drive motor to come up to its
normal speed. The default will be 1 second for the Model I, and .5 seconds for the
Model III, and may be changed with the SYSTEM (DRIVE=,DELAY=) Library command.
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MEMORY USAGE AND CONFIGURATIOQN

Certain features of LDOS are user selectable (i.e. the keyboard driver KI/DVR, the
printer filter PR/FLT, Model I double density driver, etc). To implement these
features, LDOS will load the necessary program into high memory. There is one term
that is very important in the LDOS operating system - HIGH$.

This term 1is pronounced "High dollar", and refers to a location that holds the
address of the highest unused memory location. If LDOS 1is wusing no high memory,
then HIGH$ will contain X'7FFF', X'BFFF', or X'FFFF* for 16K, 32K, and 48K
machines, respectively. To see the current HIGH$ value, use the MEMORY Library
comnand. When LDOS needs to use high memory, it does so in the following manner:

1) Find the highest unused memory address by looking at the value stored in the
HIGH$ location.

2) Install the necessary code in memory below the current HIGH$ value.
3) Lower the HIGH$ value to protect the added program code.

Any code that LDOS stores in high memory is written to be relocatable. This means that
it can load anywhere 1in memory, and 1is not restricted to a specific area. Since LDOS
always respects the HIGH$ value, it will never attempt to overlay any programs loaded
and protected by using the HIGH$ value in this manner.

Unfortunately, other operating systems and/or applications programs do not always
respect the HIGH$ value. As a result, programs or BASIC USR routines that load in high
memory are not always written in a relocatable manner. They have a fixed load address,
and MUST be loaded there to execute properiy. If LDOS has previously put program code
in that memory area, it will be overwritten. This results in what is called a "memory
conflict" - two pieces of program code that want to use the same memory area at the
same time. When the LDOS code is something 1like the KI/DVR program, this usually
results in an immediate system crash.

Fortunately, it is possible to get around this problem by using the MEMORY Library
command. To resolve a memory conflict, you need only to know the Toad address and
length of the unrelocatable code. We will consider two cases - when the code Toads at
the very top of memory, and when it loads at some other point.

When the conflicting code Toads at the very top of memory, it is very easy to resolve
the problem. Since you know the Tload address of the code, use the MEMORY Library
command to change the HIGH$ value to one byte below that address. For example, if a
piece of code loads from address X'F99@' and goes to the top of memory, you would
issue a MEMORY (HIGH=X'F8FF') command. LDOS will now put any of its own high memory
code below X'F90@', protecting the module that will load there.

When the conflicting code does not load at the top of memory, you can use the same
method just described to protect it. However, this will waste any memory between the
end of the program and the top of memory. Let's consider the case where a module loads
at X'F20@' and extends to X'F3FF'. There is 3K of space between the end of the module
and the top of memory. To avoid wasting this space, use the following procedure.

1) Load an LDOS module into high memory (i.e., SET KI/DVR, install a filter, etc).
2) Type in the command MEMORY with no parameters to see the current HIGH$ value.
3) If the HIGH$ value is above X'F3FF', repeat steps 1 and 2. If the value has gone

below X'F3FF', you will need to start over, stopping before you load the module
that caused the HIGH$ value to go below X'F3FF',
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4) Now, issue a MEMORY (HIGH=X'F1FF') command. This will .protect the block of
memory that will be needed by the unrelocatable module.

5) Continue to load any other LDOS modules as desired.

LDOS has a command that will let you save your current memory configuration to a disk
file, and have it 1load automatically every time you power up or reset the computer.
This will 1let you store the memory allocation you have created, so you can
"permanently" resolve any memory conflicts. Refer to the next section, System
Configuration.

SYSTEM CONFIGURATION

Certain LDOS features can be configured by the user and stored in a disk file. They
will automatically be 1loaded each time the system is powered up or rebooted. The
Library command SYSTEM gives a description of the configuration procedure in its
(SYSGEN) parameter section. Using the DEVICE Library command will show the current
system configuration, including active disk drives and drive parameters, device 1I/0
paths, and some user selected options currently active. Any high memory driver or
filter programs will be saved in the configuration file. Be aware that all memory from
the physical top to the current value stored in the HIGH$ pointer will be written to
the disk. Be sure there is enough room on the disk to store the configuration file, or
a "Disk Space Full" error may occur. Once saved on disk, any configuration may easily
be changed by setting the desired parameters and doing another SYSTEM (SYSGEN) Library
command. A configuration file may be deleted with the SYSTEM (SYSGEN=OFF) command, or
may be bypassed by holding down the <CLEAR> key when resetting or powering up the
system.

COMPATIBILITY WITH OTHER OPERATING SYSTEMS

To use files created with TRSDOS on the Model I and III, it will be necessary to move
them onto diskettes that have been formatted by LDOS. The LDOS wutilities BACKUP,
REPAIR, and CONV, along with the COPY, and COPY (X) Library commands and the
COPY23B/BAS program will wusually provide the means to transfer your program and data
files onto LDOS formatted diskettes.

Under NO circumstances should you use files on other than LDOS formatted diskettes in
your actual day to day operation. At press time, LDOS provides either direct access or
utility programs to read data from Model I TRSDOS 2.1, 2.2, 2.3, and 2.3B and Model
ITI TRSDOS 1.2 and 1.3.
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THE LDOS LIBRARY

Your LDOS operating system contains a set of commands which direct the overall
operating environment. These commands are called LIBRARY COMMANDS. They interface
between the extremely complex code of the operating system and the simple one line
commands entered by the user.

These LIBRARY COMMANDS are 1listed in the Table of Contents, and also by issuing the
Library command LIB. They are divided into two groups, the PRIMARY and the SECONDARY
(or Extended) Library commands. Each of these Library sections resides in a different
module of the operating system. In this manner, you may delete the module containing
the particular group of Library commands (if they are not needed), thereby freeing
extra space on your diskette.

The Primary Library commands are contained in the module SYS6/SYS. It may be deleted
if none of the commands will be used during operation.

The Secondary (or Extended) Library commands are contained in the module SYS7/SYS. If
the commands contained in the Extended Library are not needed, you may delete this
module.

The next section of the manual gives detailed descriptions of all Library commands.
The name of the command can be found directly above the page number on the bottom of
each page.

NOTE: Those commands preceded by an asterisk are Extended Library commands.
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APPEND

This command Tets you append (add) one file onto the end of another. Its primary use
is with data files or ASCII-type text files. Files that are in load module format such
as "CMD" or "CIM" type files, cannot be appended properly using the APPEND command.
{(To append these types of files refer to the CMDFILE utility in the UTILITY section of
the manual). BASIC programs cannot be appended unliess saved in the ASCII mode. The
syntax 1is:

APPEND filespecl TO filespec2 (STRIP)
APPEND devspec TO filespec (ECHO,STRIP)

filespecl and filespec2 are valid LDOS file
specifications, including drivespecs.

devspec is any valid, active device capable
of generating characters.

characters to the screen when appending a
device to a file.

STRIP is an optional parameter that will backspace
the destination file 1 byte before the append
begins.

I |
| I
| |
[ |
I |
| |
| |
| |
| ECHO 1is an optional parameter that will echo the |
| |
[ [
| |
| |
| |
| |
| |
{ abbr: ECHO=E :

APPEND copies the contents of filel onto the end of file2. Filel is unaffected, while
file2 is extended to include the contents of filel. The files must each have the same
LRL (Logical Record Length) or the append will be aborted with the error message
"FILES HAVE DIFFERENT LRLS" and neither file will be touched.

For example, suppose you have two customer lists stored in data files WESTCST/DAT and
EASTCST/DAT. You can add the WESTCST/DAT file onto the end of EASTCST/DAT file with
the command:
APPEND WESTCST/DAT:1 TO EASTCST/DAT:@

EASTCST/DAT will now be extended to include WESTCST/DAT, while WESTCST/DAT will

remain unchanged.

You can also append a device (capable of sending characters) to a file. For example:

APPEND *KI TO WESTCST/DAT:2

This command will cause characters that are input on the keyboard to be appended to
the file WESTCST/DAT on drive 2. Depressing the <BREAK> key at any time will
terminate this type of append. Note that the keystrokes will not be shown on the
display during this append, as the ECHO parameter was not specified.
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APPEND *KI TO WESTCST/DAT:2 (ECHO)

This example will perform identically to the last, except that any key typed
will also be echoed to *DO (the video screen).

APPEND PAGEZ2/SCR:@ TO PAGEL/SCR:@ (STRIP)

This example would append PAGE2/SCR to the end of PAGEL/SCR in the following
manner. PAGEl would be backspaced 1 byte, in effect allowing the first byte of
PAGE? to overwrite the last byte of PAGEl. This would ge necessary when
appending files such as SCRIPSIT files that have an internal end of file marker
in the file. If the STRIP parameter was not wused, SCRIPSIT would load the
appended file only up to the first end of file marker, and ignore the appended
PAGE2 section of the file.
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* ATTRIB

This command allows you to alter or remove the protection status of a file by changing
passwords and/or the degree of access granted by a password. ATTRIB also allows the
defining of whether a filename will be visible or invisible when a normal directory of
the disk is displayed. ATTRIB will also allow you to alter the diskette name, master
password, and Tock or unlock all visible, non-SYStem files. The syntax is:

ATTRIB filespec.password:d (ACC=a,UPD=b,PROT=c,VIS/INV)
*ATTRIB :d (LOCK,UNLOCK,MPW="aa",NAME="bb",PW="cc")

For filespec ATTRIBs, use the following parameters:

password = update password, used only if a password
already exists.

ACC= access password

UPD= update password

PROT= the protection level

VIS visible file in directory
INV invisible file in directory

abbr: ACC=A, UPD=U, PROT=P, VIS=V, INV=I

:d is an optional drivespec, defaults to @.

LOCK Locks all visible non-system files not currently
protected by changing their access and update
passwords to the master password of the disk.

UNLOCK This parameter removes the access and update
passwords from visible, non-system files, as
long as their passwords match the master
password of the disk.

MPW= Allows passing the disk's current master
password in the command line.

NAME=  Allows changing the disk name.
PW= Allows changing the disk master password.

| |
| [
| |
| |
[ |
| |
| |
I |
| [
| I
| |
| |
| |
| |
| |
| |
I |
| |
| |
{ *For disk ATTRIBs, use the following parameters: {
I I
I I
| [
| |
| |
| |
| |
| |
I I
| |
| |
| |
I |
| |
I |
| [
| |
I I
| abbr: NONE }
I
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This section will deal with attribing a filespec.

The levels of protection associated with the passwords are as follows:

LEVEL PRIVILEGE

EXEC execute only

READ read, execute

WRIT write, read, execute

NAME rename, write, read, execute
KILL A1l access except re-attrib
ALL Allows total access

FULL Same as ALL

The protection levels form a hierarchy, with the highest protection level (EXEC)
allowing the least amount of access.

When you create a file, the password you specify becomes both the access and update
password. If you don't specify a password, a string of 8 blanks 1is assigned as a
default password for both access and update, in effect creating NO password.

The parameters UPD, ACC, PROT, VIS and INV may be abbreviated to their first character
U, A, P, Vv, and I respectively. The Tlevels of protection (abbreviated P) may be
abbreviated to their first TWO characters; KI used instead of KILL, EX used instead
of EXEC, etc.

The word which follows the "ACC=" is the access password, and will grant access up to
and including the level of protection that is specified. The password that follows the
"URD=" 1is the update password and always allows complete access to a file.

If the VIS or INV parameters are not specified in an ATTRIB command, they will remain
unchanged. If the file is currently visible, it will remain so, and vice versa.

Attrib sets or changes the protection of a file which already exists on a disk. There
are several ways to use this feature. Here are some examples of the ATTRIB command:

ATTRIB CUSTFILE/DAT:@ (ACC=,UPD=BOSSMAN,PROT=READ,VIS)
ATTRIB CUSTFILE/DAT:@ (A=,U=BOSSMAN,P=RE,V)

This will protect the file CUSTFILE/DAT on drive @ so that it can only be read
by a file read routine. No password will be required to open and read the file
because the access password has been set to "null"™ by placing no password after
"ACC=". It can't be changed or written to in any way unless the update password
(BOSSMAN) is used when specifying the file, in which case full access would be
given. Notice that the file will be visible in the directory.

ATTRIB ISAM/BAS:@ (ACC=,UPD=SECRET,PROT=EXEC,INV)
ATTRIB ISAM/BAS:@ (A=,U=SECRET,P=EX,I)

After execution of this command no one will be able to list this program when it
is brought into LBASIC, because the protection level for the access password has
been set to EXECute only. The only way this file can be read into the computer
is with the RUN command in LBASIC (RUN "ISAM/BAS"). Notice no password is needed
to run the program as none was set with the "ACC=" parameter of the attrib
command. This file cannot be loaded, listed or printed without using the update
password SECRET. Full access will be granted if the file is specified as
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ISAM/BAS.SECRET because the update password has been given. Remember that the

update password will allow complete access regardless of the protection level

that has been set. Notice that this file will be invisible 1in the directory
because the INV parameter has been specified.

EXAMPLE: RUN"ISAM/BAS"

Any attempt to 1look at this program after it is running will cause the program
to be deleted from memory. Listing or Llisting the program in LBASIC cannot be
done in the normal manner unless the program is loaded using the password
SECRET.

ATTRIB ISAM/BAS.SECRET:@ (ACC=NOWAY,UPD=SECRET,PROT=EXEC, INV)
ATTRIB ISAM/BAS.SECRET:@ (A=NOWAY,U=SECRET,P=EX,I)

This command will do the same thing to this LBASIC file except that now the only
way to get the program into memory, even to run it, 1is to know the access
password of NOWAY.

EXAMPLE: RUN"ISAM/BAS.NOWAY"

It will now be brought into memory and executed but it cannot be listed. Any
attempt to interrupt the execution of the program will cause the program to be
erased from memory.

ATTRIB ISAM/BAS.SECRET:@ (ACC=,UPD=,VIS)
ATTRIB ISAM/BAS.SECRET:@ (A=,U=,V)

This command will get rid of all passwords and make the file ISAM/BAS visible in
the directory. Notice that the update password of SECRET was required to
re-attrib the file.

ATTRIB HOST/CMD:@ (INV)
ATTRIB HOST/CMD:@ (I)
This command will make the file invisible to the normal directory command DIR,

without assigning any passwords to the file. To see invisible files, use the (I)
parameter of the DIR command.

The following section deals with attribing a disk.

The ATTRIB command will allow you to change the disk name, the disk master password,
and the password protection of all visible and non-system files. Any time the ATTRIB
command is wused, you will be prompted for the disk's master password if it is other
than PASSWORD and not specified with the MPW= parameter.

ATTRIB :@ (UNLOCK, NAME="MYDISK")

This command will remove all access and update passwords from the user's visible
non-system files on drive §, as long as the files' current password matches the
master password of the disk. It will also change the disk's name to MYDISK.
Since the current master password was not specified with the MPW= parameter, you
will be prompted for it before this command is actually executed, if it is other
than PASSWORD.
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ATTRIB :1 (NAME="DATA",PW="SECRET",MPW="BOSSMAN")

This command will change the name of the disk in drive 1 to DATA. It will also
change the master password to SECRET. Note that the current master password was
specified as BOSSMAN with the MPW= parameter.

ATTRIB (LOCK)

This command will first prompt you for the disk's master password, if other than
PASSWORD. It will then change the access and update passwords of all the user's
visible, non-system, non-password protected files to the disk's current master
password. This command will be carried out on drive @, as no drivespec was used.

ATTRIB :1 (NAME)

This command will first prompt you for the drive 1 disk's master password,
unless it is PASSWORD. It will then prompt you for the new name to be given to
the disk.
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*AUTO

The AUTO command lets you modify the power up sequence, by specifying a command to be
executed immediately after power-up, reset or reboot. The syntax is:

* is optional and if used will disable the ability
of <ENTER> to suspend the execution of the AUTO
dos-command and also disable the <BREAK> key.

dos-command can be any executable LDOS command
with or without parameters up to 31 characters
in length.

abbr: NONE

4 33444t s -t -ttt it 12

If the AUTO *dos-command has disabled the <BREAK> key, it is possible to re-enable the
<BREAK> after the AUTO command has finished execution. See the SYSTEM (BREAK=0N)
library command and the LBASIC CMD"B" command for complete instructions.

Here are some examples of the use of the AUTO command.

AUTO LBASIC

Will write the command LBASIC as an "automatic key-in" on the drive @ diskette,
replacing any previous auto command. From that point on, every time you power up
or press the reset button with that diskette in drive @, LBASIC will
automatically be 1loaded into memory and executed. An AUTO command takes the
place of a keyboard input, Jjust as though the command had been typed in and
<ENTER> had been pressed.

AUTO *DO INIT/JCL:@

After this has been written to the drive @ disk, power-up or pressing the reset
button will cause the DO file INIT/JCL:0 to be executed, which will allow
several commands to be executed automatically (see DO command and JCL). Note the
asterisk immediately preceding the command. This is optional; when used it will
disable the ability of the <ENTER> key to halt the auto command. The <BREAK> key
will also be disabled from this point.

To restore the power up sequence to the normal LDOS READY, type:
AUTO
This will eliminate any stored automatic key-in by removing it from its storage

place on the disk.

If a disk has an active auto command, it will be carried over to the destination disk
when doing a mirror image backup.
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*kk NOTE *kk

You can override any breakable AUTO command during power up or reset by holding down
<ENTER> during initialization. This may be your only way of regaining control of the
system, if the dos-command is not a working program. If the AUTO command disables the
<BREAK> key and the program is non-functional, it may seem impossible to regain
control of that disk. Should this occur, simply boot another (non-AUTOed) disk in
drive @. When the LDOS READY appears, place the non-functional disk in drive @, type
AUTO, and press <ENTER>. The runaway AUTO command will then be removed from that disk.
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* BOOT

This command causes the disk in drive # to be booted into the system. It has the same
effect as pushing the reset button or a power up condition. The syntax is:

BOOT <CLEAR> <RIGHT ARROW> <ENTER> <D>

Holding down the indicated key during the BOOT will
result in the following actions:

<CLEAR> No sysgened configuration will take place.
<ENTER> No breakable AUTO commands will be done.
<p> The system debugger will automatically

| be entered. Note that no sysgened
configuration will be loaded.

] <RIGHT ARROW> For the Model III only, the video driver
will be the ROM driver, not the normal
LDOS driver.

| abbr: NONE

NOTE: Only single density diskettes may be used to boot the Model I LDOS operating
system when using the Radio Shack expansion interface. Only double density disks may
be used to boot the Model III.

On the Model III only, holding down the <RIGHT ARROW> key during booting will prevent
the LDOS front end to the video driver from being loaded. The system will use the ROM
video driver instead. This may be necessary for certain machine Tlanguage programs.
CAUTION: Using the ROM video driver will cause problems with Type Ahead, Lcomm, the
Spooler, and any other LDOS function that wuses interrupt processing, and should NOT
normally be done!!

You may be prompted for the date and time when powering up or booting. These prompts
may be enabled or disabled with the SYSTEM library command.

By typing in the BOOT command, the LDOS system disk in drive @ is booted back into the
system. A1l devices will be returned to their normal power up configuration as if the
system had been turned off and then turned on again. Any required filtering, linking,
routing, or setting of the SYSTEM library command parameters must be done again at
this point, unless a SYSTEM config file has been generated on drive § by the use of
"SYSTEM (SYSGEN)" (see SYSTEM library command). If the system has been sysgened, the
user configuration will be Toaded and executed at this time, and any AUTO command will
be done.
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*x BUITLD

This command allows the wuser to build a file of desired character strings and save
this file under any valid filespec. BUILD is in the system mainily to build ASCII files
for use with the DO, KSM and PATCH features of LDOS, although you may build files
containing any characters X'00 to X'FF' with the HEX parameter. The syntax is:

BUILD filespec (HEX,APPEND)
filespec 1is any valid LDOS filespec

HEX optional parameter allowing a "packed"
hexadecimal format only.

APPEND optional parameter that allows appending
the BUILD data to the end of existing files.

abbr: NONE

The BUILD command is used to create a file (or append to an existing file), a series
of commands, comments, or character strings entered from the keyboard. If the filespec
does not contain a /ext (extension), the system will automatically assign a default
extension of /JCL, for Job-Control-Language (see DO and JCL). If a file with the
identical name exists, the BUILD command will abort with the error message "File
already exists", unless the APPEND parameter has been specified.

The APPEND parameter will allow you to add to the end of an existing file. Be aware
that some programs place their own end of text marker at the end of a file. To
properly extend this type of file, use the BUILD command to create a new file
consisting of the information you wish to append to the existing file. Then use the
APPEND Tibrary command with the STRIP parameter to properly append the new information
to the file.

Should the user wish to create a KSM type file (see KSM filter), the file extension
should be /KSM. This will prompt you with each key identifier as you enter what you
wish that key to represent. This type of build 1is detailed in the section on the KSM
utility.

After the file has been opened, all characters that are typed will be placed in the
file just as they appear on the video. Lines are limited to a length of 255
characters., Each line that is entered should be terminated by pressing the <ENTER>
key. The build will end and the file will be written to the disk when the <BREAK> key
is pressed as the first character of any new line.

NOTE: If you are building a /JCL file, lines will be 1limited to 63 characters in
length.

The HEX parameter will allow you to enter characters other than those directly
available from the keyboard. Any one byte character value may be entered in the HEX
format "nn". The line length during a hex build will be 254 characters, allowing 127
hexadecimal characters to be entered. The HEX parameter uses a "packed" format, with
no spaces or delimiters between bytes.

For example, you could create a character string containing graphics characters in the
following manner: 818A9QA1(D
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This line contains the hexadecimal bytes 81, 8A, 9@, and Al. Note that the byte

values are entered "packed" together, with no spaces or otNer delimiters between
them. One of the possible uses for this format may be to build graphics strings to

be used with the KSM function. If a file 1is to be used with the KSM function, do
not embed the bytes @D or 3B in the string unless you actually intend for these
characters to be present, as these represent the Carriage Return and Semi-colon
characters. They will be acted upon by the KSM file as end of line (@D) and
embedded <ENTER> character (3B). Note that each logical 1line must be terminated
with a @D. Therefore several "logical 1lines" may appear on each "physical line".
Each logical Tine is terminated with a @D in the entered string, and each physical
line terminated by pressing <ENTER>. The <ENTER> does not terminate the logical
line.

EXAMPLE: F50DF1Q0DFA@D<ENTER>

This would represent three logical lines in a KSM type file. Notice the three @D's
in the string.

IMPORTANT: The HEX parameter will not cause the file to be stored in 1load module
format; it will remain a normal ASCII image type file, even though some of the
characters may be well out of the pure ASCII range.

When building files other than KSM or HEX, the line input length should be limited to
63 characters (for clarity). The build will be terminated when the <BREAK> key is
entered as the first character in a line.

Following are some examples of the BUILD command.

BUILD THISFILE:2

This will check drive 2 for a file named THISFILE/JCL. If it exists, a "File
already exists" error will occur. Otherwise, the file will be opened on drive 2.
Note that the default extension /JCL was used, as no extension was specified in
the command line. A /JCL file will not allow more than 63 characters per line to
be entered.

BUILD MYKEYS/KSM

This command will search all available drives for a file named MYKEYS/KSM. If
the file exists, a "File already exists" error will occur. Otherwise, this file
will be created on the first available drive. Since the extension was specified
as KSM, the prompts A>, B>, C>, D>, etc. will appear one at a time so each of
the alphabetic characters may be assigned the character string(s) they are to
represent (see the KSM filter). This build will terminate after the letter Z, or
when a <BREAK> is used as the first character of a line.

BUILD SPECIAL/:@

This will build a file using the name SPECIAL with no extension. Using the "/"
with no following characters is the only way to build a file without an
extension (overriding the default /JCL extension). Note that the file SPECIAL
cannot already exist, or an error will be generated.
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BUILD

BUILD

BUILD

MYJOBS/JCL (APPEND)

This command would search all available drives for a file named MYJOBS/JCL. If
not found, it would be created on the first available drive. If the file already
existed, any input from the build would be appended onto the end of the file.
This is the way, for example, to extend an incomplete JCL file.

DISPLAY/BLD (HEX)

This command would build a file allowing the use of the "packed" HEX format. The
file must not already exist, or an error will be generated. Information may be
entered into this file as hexadecimal bytes, and will be stored as a normal
ASCII format file. This format will allow 127 hex byte representations per
physical line. Logical lines may continue on more than one physical line as long
as a @D does not appear, which would terminate the logical line. The <ENTER> is
used to terminate a physical line.

If a non-hex digit 1is entered, the error message "BAD HEX DIGIT ENCOUNTERED"
will be displayed, and the build will abort.

MYPROGA/FIX:@

This would build a file with the desired extension of /FIX for use with the
PATCH utility program.
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2 CLOCK
This command turns on or off the screen display of the real time clock. The syntax is:

CLOCK (switch)

l I
| |
| switch The switch ON or OFF |
| |
| abbr: ON=Y, OFF=N |
| I

When you enter in this command it will activate a background task and display the
"real time" clock in the upper right corner of the screen, at print locations 54 to
61. This clock is under software control and is fairly accurate. The clock will only
run in the 24 hour mode. The date can automatically be updated when the clock passes
midnight on the Model I by using the SYSTEM (UPDATE) library command. The Model III
time and date routines are in ROM, and cannot be made to update the date
automatically. The initial date value is normally prompted for when powering up the
system. The time and date values may also be set with the TIME and DATE 1library
commands, or the values may be poked into memory from LBASIC.

The real time clock will be turned off while the LDOS system is doing some of its disk
I/0 functions, such as when using the BACKUP and FORMAT utilities. You will be
notified of this by the message:

NOTE: REAL TIME CLOCK NO LONGER ACCURATE

This message notifies the user that the real time clock has lost several seconds or
more, because the system had to turn off the hardware clock during certain critical
functions.

The CLOCK display may also be turned on and off with the <CLEAR><SHIFT><C> keys if the
MiniDOS filter is active. It should be noted that the CLOCK in the upper right hand
corner of the screen will take precedence over whatever LDOS or LBASIC may attempt to
print at the screen locations occupied by the display.

*% NOTE *

The clock on the Model III is NOT accurate when running with 5@ Hertz AC power.
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copy

Copies data from one file or device to another file or device. The syntax is:

COPY filespecl TO filespec2 (LRL=nnn,CLONE=on/off)
COPY filespecl TO partspec (LRL=nnn,CLONE=on/off)
COPY filespecl TO :d (LRL=nnn,CLONE=on/off)

COPY filespec:d (X)

COPY devspec TO filespec (LRL=nnn,ECHO)

COPY devspec TO devspec (ECHO)

COPY filespec TO devspec

LRL is an optional parameter, where nnn= the
logical record length at which filespec2
is to be set (1 to 256).

of the directory entry of filespecl. All
ATTRIButes will be copied with the file. The
CLONE parameter defaults to ON.

ECHO will cause any characters copied from a
devspec to be echoed to the screen.

X is an optional parameter that allows a single
drive copy from a non-system diskette.

I |
I |
I |
I |
| |
I |
| |
| |
I I
I I
| |
; CLONE indicates the desire for an exact duplicate {
I I
I |
I |
I |
I |
| I
I I
| |
’ abbr: LRL=L, CLONE=C, ECHO=E {

B e Y e S S R Pt

IMPORTANT

COPY should NOT be wused to move System (/SYS) files from one disk to
another. The BACKUP utility must be used for this purpose.

The COPY command in LDOS 1is greatly enhanced and expanded over similar commands in
other systems. The user of LDOS should become familiar with this important command as
it is used in the LDOS system, so the full power of this feature can be utilized.
Special attention should be given to the ECHO, LRL and CLONE parameters, which are
totally new to the COPY concept.

LRL is a parameter that allows the establishment of a new Tlogical record length for a
file during the copy process. If not specified LRL will default to the LRL of the file
being copied. This can be very useful when restructuring data files and for changing
ASCII type files to be compatible from one application to another. It may also be
needed when converting a source file from one language to another to allow the file to
be read by another application Tanguage.

CLONE provides a feature that has never before been available to the TRS-8@ user. With
CLONE, the copy will not only duplicate the contents of the file but will also
duplicate the directory entry. The access and update passwords will be copied as well
as the assigned protection level, the visibility, the create flag, and the modified
status of the file. Files that are copied with the CLONE parameter will not have their
date touched. The same Tlast-written-to date that appeared in the original will be
moved to the CLONE-copied file. If the CLONE parameter is turned off, the date that
was set as the system date will be written to the directory as the last-written-to
date for the copied file.
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If CLONE is not wused, and an existing destination file was being copied over, the

attributes of the destination file (except for the date) will be unchanged. If the

COPY command creates a new file, any password included will become both the access and
update password of the destination file, and the file will be visible, even if the

file it was copied from was invisible. See the ATTRIB library command for more on file
attributes.

ECHO can only be specified when the source for the copy is a device. If specified, all
characters will be echoed to the screen as they are sent to the destination file or
device.

The X parameter provides a means of copying between two non-system diskettes. During
this copy, the user will be prompted to switch disks as necessary. See the example of
an X parameter copy at the end of this section.

In the following examples, the use of the word TO between filespecs or devspecs is
optional. Specl and spec2 need only be separated by a space.

EXAMPLES OF COPYING: filespecl TO filespec?

Note that when copying files, if filespec2 already exists on the destination drive, it
will be overwritten by the copy.

When copying files, the filename, extension, and password of filespec2 will
automatically default to those of filespecl if they are not specified. See the
following examples.

COPY TEST/DAT:¢ TO TEST/DAT:1
COPY TEST/DAT:( TO /DAT:1
COPY TEST/DAT:¢ TO TEST:1
COPY TEST/DAT:@ :1

These four commands will execute identical copies. A1l parts of filespec2 will
default to those of filespecl if not specified. The use of the word TO is
optional in any copy command.

COPY TEST/DAT TO :1

This command will search the disk drives until it finds a file named TEST/DAT
and then copy it onto drive 1, using the filespec TEST/DAT.

COPY TEST/DAT.PASSWORD:@ TO :1

This command would copy the password protected file TEST/DAT.PASSWORD from drive
@ to drive 1, The file on drive 1 will be named TEST/DAT.PASSWORD. Remember that
all parts of filespec2 including the password will default to those of filespecl
if they are not specified.

COPY TEST/DAT:@ TO TEST/DAT.CLOSED:1 (C=O0FF)
COPY TEST/DAT:@ TO .CLOSED:1 (C=OFF)

These commands will copy the file TEST/DAT from drive @ to drive 1. The file on
drive 1 will be named TEST/DAT, and have the update and access passwords set to
CLOSED. Notice that the second command dynamically assigned the name and
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extension of filespecl to filespec2 and then added the password CLOSED. If a
password exists on the file being copied it cannot be changed during a copy.
Also, it will be necessary to turn off the CLONE parameter when assigning a
password with the copy command. To change a password see the ATTRIB Tlibrary
command.

COPY TEST/DAT:@ TO MYFILE:1

This command would copy the file TEST/DAT from drive @ to drive 1, with the file
on drive 1 named MYFILE/DAT. Notice that the extension of filespec2 was not
specified and defaulted to /DAT.

COPY TEST/DAT:@ TO MYFILE/:1

This command will copy the file TEST/DAT from drive @ to drive 1, with the file
on drive 1 named MYFILE. There will be no extension on MYFILE because the "/"
with no other characters was specified in filespec?2.

COPY DATA/NEW:@ TO /OLD:@

This command will copy the file DATA/NEW from drive @ to a file named DATA/OLD
on drive (. The filename was not specified for filespec2 and defaulted to that
of filespecl (DATA).

COPY DATA/V56:0 TO DATA/V28:1 (LRL=128)

This command will copy the file DATA/V56 on drive @ to a file called DATA/V28 on
drive 1. These two files will contain the same data but the logical record
lengths will not be the same. We will assume that the original file had a record
length of 256. This would be a normal TRS-8@ "random" type data file. The file
DATA/V28 will be created by the copy and will have a record length of 128 bytes.
This ability to reset the LRL of a file is very useful when converting data to
be used by a BASIC that can deal with blocked files (record lengths less than
256), such as the LBASIC you run with LDOS. This function is also necessary when
you wish to append two files but cannot because they have different logical
record Tlengths. By copying one of these files and setting the LRL parameter to
the desired 1length, the record 1length can be adjusted and the APPEND library
command will then function.

COPY MANUAL/TXT.JWY:@ TO :1 (L=128)

This command will copy the file MANUAL/TXT with the password JWY from drive @ to
drive 1. In the process of doing the copy the LRL will be changed from whatever
it was to 128. Note that the LRL parameter was abbreviated to L in the above
example.

COPY CONTROL:@ /ASC:1 (LRL=1)

This will copy the file CONTROL to CONTROL/ASC on drive 1. The LRL of the file
will be changed from whatever it was in CONTROL to 1 byte in Tlength. This is an
excellent way to convert a data file to a file that could be handled by a word
processor (providing the data file was ASCII to start with).
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EXAMPLES OF COPYING: devspec to devspec

When copying from devspec to devspec, it is very important that all devices specified
be assigned and active in the system. Any routing or setting that has been done to the
. devices may affect the copy. Some caution is necessary when copying between devices,
as non-ending loops can be generated and lock up the system. In other words, PLEASE do
not involve devspecs in your copies unless you thoroughly understand the procedures
and constraints involved. Destruction of files and/or locking up the system could
easily vresult from lack of user understanding when using this complex structure of the
copy command. Following are a few examples of possible devspec to devspec copies. The
results produced by these copies may possibly be duplicated through the use of other
LDOS commands (such as ROUTE and/or LINK).

COPY *KI TO *PR

This command will copy the keyboard to the printer. As keys are pressed, they
will be sent to the line printer. Depending on the printer, the characters may
be printed immediately or may require that a linefeed/carriage return be sent
before printing. The keystrokes will not be visible on the video because the
ECHO parameter was not specified. Hitting <BREAK> will terminate the copy.

COPY *CL TO *PR (E)

This command will COPY *CL (the RS-232 Comm Line) to *PR (the 1line printer).
Each character that is received by the RS-232 will be processed by the RS-232
driver and then presented to the line printer. Since the ECHO parameter (E) was
specified, each character will also be echoed to the screen. Prior to executing
this command, the *CL device must have been set to an appropriate RS-232 driver.

EXAMPLES OF COPYING: filespec/devspec TO devspec/filespec

COPY *KI TO KEYIN/NOW:¢

This would allow the sending of all keyboard entries to the disk where they
would be stored in a file named KEYIN/NOW. If the file already exists it will be
written over. Because the characters that are typed are going directly to the
file, they will not appear on the screen. To view the characters, specify the
ECHO parameter. To terminate this copy you should depress the <BREAK> key. The
file will then be closed and LDOS Ready will appear.

COPY ASCII/TXT:@ TO *PR

This command will copy the contents of the file ASCII/TXT to the line printer.
Although this command is functional, it would give the same output as would the
LIST library command with the (P) parameter. The copy in this example will
terminate automatically when the end of the file is reached.
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EXAMPLES OF COPYING with the X parameter:

The command COPY filespec:d (X) 1is similar to a regular copy, except that the X
parameter will allow transferring a file from one diskette to another without
requiring an LDOS system present on any disk involved in the copy.

The colon and drive number are optional so that you can choose to copy a file on some
drive other than drive @. This command requires swapping diskettes several times in
order to utilize the LDOS operating system modules to perform the transfer. The number
of disk swaps can be kept to a minimum by having system modules 2, 3, and 8 resident
in memory (see the SYSTEM (SYSRES) library command).

You will be prompted for the correct diskette and when to insert it into the drive
doing the copying. The prompts are as follows:

INSERT SOURCE DISK (ENTER) = The disk that contains the file to be copied.

INSERT SYSTEM DISK (ENTER) = This is any LDOS SYSTEM diskette. If the diskette
which is currently in drive @ contains the complete system, just press <ENTER>.
If the proper system modules (1, 2, 3, 8, and 1¢) are resident in memory, you
may press <ENTER> without actually inserting a system disk.

INSERT DESTINATION DISK (ENTER) = This is the diskette to receive the file. You
must have enough space left on that diskette to contain the entire file to be
copied. Under certain conditions, this prompt may appear twice in a row.

The disk swap prompts will be repeated as many times as necessary until the copy is
complete.

Yau cannot COPY (X) Tlogical devices, only disk files. The disk files can be any type
file made with any LDOS compatible operating system. Note that the source and
destination disks MUST have different pack 1IDs (disk name and/or master password or
date).

After the COPY (X), the destination disk file will have its attributes set as follows:
The file will be visible, whether the source file initially was or not.
If a password is entered on the command line, the destination file will
automatically have this password set as its update and access passwords. If no
password is specified for the source or destination file, then the destination
will have no password protection set.

The correct attributes for the destination file may be re-applied with the ATTRIB
lTibrary command.
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* CREATE

This command allows for the creation of a file of the type and size that is requested
by the parameters. The syntax is:

LRL= This is the Logical Record Length to be used. |
It must be an integer in the range 1 to 256
(default LRL=256).

I

|

I

I

|

| REC= This is the number of records of length LRL
| to be allocated to the file.
I

|

|

|

[

I

I

SIZE= This is the amount of space in K (1024 byte)
blocks that the file is to be able to hold.
SIZE may not be specified if LRL or REC are.

abbr: LRL=L, REC=R, SIZE=S

The CREATE command is used to pre-create a file of a specified type and size. This
allows the file to be as contiguous as possible on the disk and limits the number of
disk accesses that must be performed when dealing with the file. This pre-create of a
file also assures that the expected amount of space on the disk will be available for
use by this file. This file will be dynamically expanded if the created size is
exceeded, but it will never decrease in size below its current size. A file cannot be
created that would require more space than is available on a disk. Remember, if a
drivespec 1is not wused, the system will attempt to «create the file on the first
available drive.

NOTE: If a file has been created, doing a DIR library command with the (A) switch set
will show:

For a CREATEd file - S: nnK
For a normal file - S= nnK

The normal equal sign (=) will be replaced by a colon (:) to indicate that the file
length is the result of a CREATE rather than the actual size of the data in the file
(see DIR library command for a complete display example).

CREATE NEWFILE/DAT:@ (LRL=128,REC=100)

This command will create a file named NEWFILE/DAT on drive . It will have
enough space allocated to accommodate 10¢ records of 128 bytes each.

CREATE ASCII/DAT:2 (LRL=1,REC=5120)
This command will create a file named ASCII/DAT in which records will have a

length of 1 byte, and there will be space taken on the disk for 5120 (5K) of
these one byte records.
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CREATE MAIL/DAT:3

This command will create the file MAIL/DAT on drive 3. There will be no space
assigned to the file at this time. The file name is merely placed in the
directory. This is very wuseful as it allows the placement of a yet-to-be-used
file on a designated drive. Since it was not specified, the LRL of this file
will be 256.

CREATE GOOD/DAT (REC=50)
This will create a file named GOOD/DAT on the first available drive. There will
be space taken for 5@ records of 256 bytes each, since the default LRL is 256.
CREATE SMALL/FIL:1 (SIZE=1)
This command will create a file SMALL/FIL on drive 1 and take 1,824 bytes of

space for the file (in actuality 1 gran will be taken as this is the smallest
unit of allocation the system can deal with).

If the file already exists

CREATE INVENT/DAT (SIZE=2()

It is acceptable to create a file that already exists. This is the manner in
which you would permanently assign additional space to a file. If the SIZE, or
the LRL times REC would cause this file to become smaller than it presently is,
the create will abort and the error message "File exists larger" will appear.
The file will not be harmed.
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* DATE

The DATE command is used to set the month, day, and year for use with your
applications programs and by LDOS as it creates and handles your disks. The syntax is:

DATE mm/dd/yy

| |
| DATE I
| |
| mm is the 2 digit month, @1 to 12 |
| ' |
| dd is the 2 digit day, @1 to 31 |
I ' |
| yy is the 2 digit year, 80 to 87 |
| | |
| DATE with no parameters specified will return |
| the current DATE. |
| |
} abbr: NONE |

|

It is more important to set the date with LDOS than other systems, because LDOS uses
the date when creating and accessing files, and when making backups and formatting
disks. If the date is not set, LDOS will make no date entries in the directory, when
it would be useful to see the actual date. When looking at the directory you are able
to see the date when a file was created or last written to. If the date was not set,
this "last-written-to date" will not be updated, and the file would not show the true
last-written-to date. When doing backups or formatting, LDOS will use @@/@3/0@ if the
date has NOT been set. Because the date is so important in the LDOS system, you will
be prompted for it on power-up.

Because LDOS will generate the day of the week and day of the year, memory
restrictions to hold this data 1limit the date to the range ¢1/01/88 - 12/31/87.
Entering a date outside of this range will not be permitted.

In the lower center of the screen at power-up the system will prompt for the date to
be entered. You should answer this prompt with a valid date string. The prompt and the
date you entered will then be erased and replaced by a display showing the day of the
week in the standard three character abbreviation, the name of the month (also
abbreviated), the day of the month, and the year expanded as 19xx. If desired, the
date prompt can be removed from the boot sequence with the SYSTEM (DATE=NO) library
command. If you do disable the date prompt, the date will not be initialized although
it may later be set.

It should be noted that LDOS will store two other numbers calculated from the current
date. These are day of the year, and day of the week. These values will be placed in
memory, and will remain constant unless the date is reset. The RAM STORAGE ASSIGNMENTS
in the Technical section details the exact locations and patterns of these values.

It should be noted that the date will stay set as long as the computer has power
applied. to it, providing the date storage area is not overwritten by user
applications. Therefore when resetting or executing the BOOT library command after the
date has been set, the system will automatically recover the date that was last set
and will not bother with prompting for the date. The date that had been set will be
displayed and the system will continue.
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Should you wish to examine the date that is set in the system simply type DATE and
press <ENTER>. If the date has been properly set, the system will return the currently
set date in day-of-week, month, day-of-month, year format. The current date will also
be sent to the Job Log, if active. If you have disabled the initial date prompt, the
message "Date not in system" will be displayed.

Should you wish to set the date to one other than the system is currently using,
simply enter:

DATE mm/dd/yy

The new date will be set by the system.

EXAMPLE:
DATE 01/04/80

Sets the date for the first month (January), the 4th day and the 8@th (1980)
year.

On the Model I, the SYSTEM (UPDATE) 1library command will allow the date to change when
the system's real time clock rolls past midnight. Due to hardware restrictions, this
is not possible on the Model 1III. Because the real time clock is turned off during
certain I/0 functions (most notably during the BACKUP and FORMAT utilities, and
sometimes during other disk 1/0), the time and date may not remain accurate. If the
computer is kept in a constant power on state from day to day, do not depend on the
system clock for exact timing functions.
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*x DEBUG
The DEBUG command turns the LDOS system's debugging utility on or off. The syntax is:

switch 1is the switch ON or OFF. If not specified,
ON is assumed.

EXT optionally turns on the extended debugger
abbr:  EXT=E, ON=Y, OFF=N

Unlike the other 1library commands, the DEBUG command does not immediately produce a
visible result. It loads the system debugger into memory and then waits to be
activated. The extended debugger also 1loads a separate block into high memory, and
protects this area by decrementing the HIGH$ value.

Once the debugger has been turned on, it will be entered when one of the following
occurs:

1) The <BREAK> key is pressed.
2) After a program has been loaded, before the first instruction in the program
is executed, as long as the file's protection level is not execute only.

The debugger may also be automatically activated by holding down the <D> key during

the bootstrap operation.

The debugger will be disabled during the execution of any programs with an execute
only password protection.

Refer to the following examples to turn the debugger on or off.

DEBUG (ON) Turns on the standard debugger.

DEBUG (E)  Turns on the extended debugger

DEBUG Turns on the standard debugger

DEBUG (OFF) Turns off the debugger, standard or extended.
Once the debugger is turned on, it will remain active until it is turned off, until an
execute only program is executed, or until the system is booted. Detailed examples of
interaction 'between the debugger and program modules will be given Tlater in this

section.

Once in the debugger, you can return to the LDOS Ready prompt with the command
G402D<ENTER>. From the extended debugger, the command O<ENTER> may be used instead. If
you entered the debugger from LBASIC with a CMD"D", a G<ENTER> will return you to
LBASIC.
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Following is a sample display of the debugger screen.

AF = gD 2C --1-1P--

BC = 0D 61 => 79 9E 77 23 @5 2¢ F9 C9 71 E5 D6 @8 38 GE E1 E5
DE = g1 @4 => 1A 4D 45 4D 20 53 49 5A 45 @9 52 2F 53 2 4C 32
HL = @9 54 => ¢1 g1 58 1B @A 0 98 18 @9 19 20 20 ¥B 78 Bl 20
AF'= @0 54 -Z-H-P--

BC'= 51 BP => 29 29 29 29 B5 6F CD 8A 51 2¢ EF 1F CE 81 C9 D6
DE'= @6 @1 => ¢9 28 42 FE 19 28 39 FE @A CP D1 77 78 B7 28 CF
HL'= 51 g => @2 C7 C6 @2 FF CB @2 F7 10 32 E7 2¢ 32 @1 C7 43
IX = 49 15 => @1 9C 43 00 9A @@ 4B 49 @7 C2 FE 31 3E 20 44 4F
IY = 00 09 => F3 AF C3 74 6 C3 00 40 C3 00 49 E1 E9 C3 9F @6
SP = 41 CA => 52 04 C3 4B DD 3 15 4 5D 45 18 43 3F 3F 4C 09
PC = @9 62 => Bl 20 FB C9 31 @@ @6 3A EC 37 3C FE §2 D2 00 0@

3E@4 => 20 34 30 20 31 35 20 30 3E 20 20 3¢ 31 20 39 43
3E14 => 20 34 33 20 3¢ 3¢ 2¢ 39 @1 20 30 30 20 34 @92 20
3E24 => 34 39 20 20 3¢ 37 20 93 32 20 06 95 20 33 31 20
3E34 => 33 @5 20 32 30 20 34 34 20 34 @96 20 99 19 20 3D

The debug display contains information about the Z-8J microprocessor registers. The
display is set up in the following manner:

The register pairs are shown along the left side of the display, from top to
bottom. The current contents of each register pair is shown immediately to the
right of the register labels.

The AF and AF' pairs are followed by the current status of the flag registers to
the right of the register contents. The other register pairs will be followed by
the contents of the 16 bytes of memory they are pointing to.

The PC register will show the memory address of the next instruction to be
executed. The display to the right of that address shows the contents of that
address to that address + X'QF'.

The bottom four lines of the screen show the contents of the memory locations
indicated by the address at the Teft of each 1line. Refer to the list of debug
commands for information on use of the debugger.

Note that in all examples, any parameter dealing with an address or a gquantity must be
entered as a hexadecimal number. The debugger will not accept the backspace key. If an
incorrect command has been entered it may be cancelled by pressing the X key until the
command line is cleared. Also, debug only 1looks at the last four numbers entered in
response to any address question.

In the following examples, the first Tine following a command will give the syntax of
the command. There are 3 ways the debug commands can be entered. The first requires
the <ENTER> key be pressed. The second requires the <SPACE> bar be pressed. The third
type is immediate and will execute whenever the command key is pressed as the first
character in the command. The following commands are allowed in both the regular and
the extended debugger.

COMMAND: A

The command syntax is: A

This command will set the display to the alphanumeric mode. Characters outside
of the displayable range (X'2¢'-X'BF') will be displayed as periods.
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COMMAND: C
The command syntax is: C

This command will single step through the instructions pointed to by PC (the
Program Counter). If any CALL instruction is encountered, the routine called
will execute in full. The destination of any jump instruction encountered must
be in RAM memory, or the C command will be ignored.

COMMAND: D

The command syntax is: Daaaa<ENTER>

This command starts the memory display from the address aaaa.

COMMAND: G

The command syntax is: Gaaaa<ENTER>
Gaaaa,bkpl,bkp2<ENTER>

This command goes to a specified address and begins execution. The parameters
are:

3d38..es. specified address. If omitted, the PC contents are used.

bkpl,2...optional breakpoint addresses. They will cause execution to stop at the
specified breakpoint. One or both may be specified. The breakpoints must be in
RAM memory. A1l breakpoints are automatically removed whenever you return to
debug. No more than 2 breakpoints are allowed at the same time. If you have
entered DEBUG from LBASIC, doing a <G><ENTER> will return you to LBASIC. Doing a
<G4@P2D><ENTER> will return you to the LDOS ready prompt.

COMMAND: H

The command syntax is: H

This command sets the display to show hexadecimal format. This is the format
used in the earlier debug example display.

COMMAND: I
The command syntax is: |1
This command causes the debugger to execute the command at PC and single-step to
the next instruction. This command is identical to the C command except that any
CALLS encountered will not automatically be executed in full; they must be
stepped through instruction by instruction. Any Jjump or call instruction
encountered must have its destination in RAM, or the I command will be ignored.
COMMAND: M
The command syntax is: Maaaa<SPACE>

This command will allow modification of a specified memory address aaaa. If the
display is set to include the specified address, you will see vertical bars
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around that byte of memory. The address and current byte will appear in the
Tower left of the screen. To modify the byte, enter in the desired characters.

Pressing the <SPACE> bar will modify the byte and move to the next address.
Pressing the <ENTER> key will modify the byte and exit from the M command.
Pressing the <X> key will exit from the M command without modifying the current
byte. If aaaa is omitted, the current memory modification address (shown by the
vertical bars) will be used.

COMMAND: R
The command syntax is: Rrp dddd<ENTER>
This command will modify the contents of a specified register pair.
Deeens represents the register pair to be modified.
dddd...represents the new register contents.
The contents of the registers can be seen while in the register display mode.
The PC register may not be altered with this command.

COMMAND: S
The command syntax is: S
This command changes the display format from the register display mode to the
Full Screen mode. The full screen mode will display a page of memory (256 bytes)
with the current display address being contained in the display (see the D
command). The register pairs will not be shown,

COMMAND: U
The command syntax is: U
This command will dynamically update the display, showing any active background
tasks. It may be cancelled by holding down any key.

COMMAND: X

The command syntax is: X

This command will return the display to the normal register display mode.

COMMAND:
The command syntax is:

This command advances the memory display 64 bytes in the register mode and 256
bytes in the full screen mode.

COMMAND: -
The command syntax is: -

This command decrements the memory display by 64 bytes in the register mode or
by 256 bytes in the full screen mode.
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THE FOLLOWING COMMANDS ARE FOUND ONLY IN THE EXTENDED DEBUGGER.

EXTENDED COMMAND: B
The command syntax is: Baaaa,bbbb,nnnn<ENTER>
This command will move a block of memory from one location to another.
aaaa...is the starting address of the memory block to move
bbbb...is the destination address of the memory block.

nnnn...is the number of bytes to move. Entering a @ will move 65535 bytes, and
will cause the extended debugger to function improperly.

EXTENDED COMMAND: E
The command syntax is: Eaaaa<SPACE>
This command allows you to enter data directly into memory, starting at address
aaaa. The contents of memory address aaaa will be displayed and you may then
type in 2 hex characters to replace the current contents. Pressing the space bar
will then enter the new characters into memory. This operation will
automatically advance to the next memory location, and allow you to continue

entering characters until the <ENTER> or <X> key is pressed. If aaaa is omitted,
the current memory modification address will be used.

EXTENDED COMMAND: F

The command syntax is: Faaaa,bbbb,cc<ENTER>

This command will fill a block of memory with a specified byte. The parameters
are:

aaaa...The first address to be filled.
bbbb...The last address to be filled.

CCutnun The specified byte to fill the locations with.

EXTENDED COMMAND: J
The command syntax is: J

This command will Jump over the next byte, in effect incrementing PC by 1.

EXTENDED COMMAND: L
The command syntax is Laaaa,dd<ENTER>

This command will Tlocate the first occurrence of the byte dd, starting the
search at address aaaa. If aaaa 1is not specified, the current memory
modification address will be used. 1If dd is not specified, the last byte given
in a previous L command will be used.
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EXTENDED COMMAND: N
The command syntax is: Naaaa<ENTER>
This command will position the vertical cursor bars to the next load block. This
instruction is used to move logically through a block of memory that has been
loaded directly from disk using DEBUG. To use this instruction you must position
the location bars over the file type byte at the beginning of any block. Press
N<ENTER> and DEBUG will advance to the next load block header. The position of
this header is determined from the length byte of the load block. :
EXTENDED COMMAND: O
The command syntax is: O<ENTER>

This command is the normal way to return to LDOS READY.

EXTENDED COMMAND: P
The command syntax is: Paaaa,bbbb<ENTER>

This command will Print a block of memory from address aaaa to bbbb inclusively.
The output will contain both HEX and ASCII formats in the following manner:

aaaa bb bb ... bb ccceecececccccce
aéaa....represents the current line address.
~»  bb bb...represents a Tine of 16 locations in HEX notation.

cccc....represents the ASCII equivalents of the locations.

EXTENDED COMMAND: Q
The command syntax is: Qii<ENTER>

This command will display the byte at the input port ii.

EXTENDED COMMAND: Q
The command syntax is: Qoo,dd<ENTER>

This command will send the data byte dd to output port oo.

EXTENDED COMMAND: T
The command syntax is: Taaaa<SPACE>

This command will allow you to type ASCII characters directly into memory,
starting at address aaaa. The current contents of the address will be shown, and
the command will wait for the next keyboard character. After the character is
entered, you will advance to the next memory location. To exit this command, use
the <ENTER> key. The <SPACE> character cannot be entered with this command.
Pressing the <SPACE> will advance one memory Jlocation without changing the
contents of the current Jlocation. If aaaa is omitted, the current memory
modification address will be used.
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EXTENDED COMMAND: Vv
The command syntax is: Vaaaa,bbbb,nn<ENTER>

This command will compare the block of memory starting at aaaa to the block of
memory at bbbb. The compare will be for nn bytes. If the display is in the
register mode, the first byte of memory displayed will be set to the first
location in the block starting at aaaa which does not match the block at bbbb.
The current memory modification address used by the M, E, and T commands will be
reset to the corresponding byte in the second block.

EXTENDED COMMAND: W
The command syntax is: Waaaa,dddd<ENTER>

This command will search memory for the WORD specified with dddd (entered in
1sb, msb format). The search will start at memory location aaaa. If aaaa 1is not
specified, the current memory modification address will be wused. If dddd is not
specified, the Tlast word given in a previous W command will be used. The memory
display will automatically be set to show the address where dddd was Tlocated,
with the vertical bars one byte before the requested word.

EXTENDED COMMAND: DISK READ/WRITE UTILITY

The command syntax is: a,b,c,d,eeee,f
a is the desired disk drive number.
b is the desired cylinder.
c is the first sector to read or write.
d is the operation, R for Read, W for Write, * for a Directory Write.
e is the starting address in memory where the information read from

the disk will be placed, or where information written to the disk

will be taken from.
f is the number of sectors to read or write.
CAUTION - Be sure to log in the disk to be accessed with the DEVICE Library
command before using this option! If the disk will not 1log in properly, insert
another disk of the same density and number of tracks, and log that disk instead.
If the cylinder is not specified, the DIRectory track will be wused. If the
number of sectors is not specified, a full cylinder will be read. If the
starting sector is not specified, sector @ will be the default.

If an error is encountered during a disk function, the error number will appear
on the screen, surrounded by asterisks. The error indication will repeat each
time another error occurs. To abort the disk function, hold down the <ENTER>
key.
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Example: @,,,R,7000

This example would read the directory track from the disk in drive @. The
information read would be stored in memory starting at Tocation X'700@'.

Example: @,,,*,7000

This command would write the directory track on drive @, using the information
stored in memory starting at location X'700@'. The "*" assures that the proper Data
Address Mark will be written to the directory cylinder.

Example: 1,0,0,W,7000,5

This example would write to drive 1, cylinder @, starting with sector @, and
writing 5 sectors. The information written to the disk would be taken from memory
starting at location X'7¢0@"'.
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DEVICE (and Drive LOG-ON)

This command will display all logical devices which are in wuse and the devices and
files to which they are currently pointing and/or attached to. It will also "log on"
the diskettes currently in the available disk drives by updating the Drive Code Table
to show the number of cylinders, the density, and the location of the directory track.
The syntax is:

DEVICE (parm,parm,...)
Allowable parameters are:

B=ON/OFF If OFF, suppresses the "byte I/0" portion
of the display. The default is ON.

| I
] |
| [
| |
| I
| |
| D=ON/OFF If OFF, suppresses the drive portion of |
| the display. The default is ON. |
| |
| S=ON/OFF If OFF, suppresses the options status portion |
| of the display. The default is ON. |
| |
| |
| |
| |
| !

P=0ON/OFF If ON, duplicates the display to the screen
and the printer. The default is OFF.
abbr: NONE

A typical device display might look like this:

g 5% Rigid #@, Cyls=153, Fixed

:1 5" Rigid #1, Cyls=153, Fixed

:2 5" Rigid #2, Cyls=153, Fixed

:3 5" Rigid #3, Cyls=153, Flxed

:4 5" Floppy #1, Cyls=4¢, Dden, Sides=1, Step=12ms, Dly=1s
:5WP 5" Floppy #2, Cyls=35, Sden, Sides=1, Step=6bms, Dly=.5s
:6 5" Floppy #4, Cyls=4¥, Dden, Sides=1, Step=6ms, Dly=.5s
*KI <= X'FCll'

*D0 <=> X'4DC2'
*PR <=> X'41E5!
*JL = Nil
*SI = Nil
*S0 = Nil

*YD <=> TEXTFILE/TXT:1
Options: Type, KI, JKL
System modules resident: 2,3,8

For reference purposes, the display will be considered as having three parts. The
first is the DRIVE section, showing the current configuration of the disk drives,.
Second is the BYTE I/0 section, showing the devices (in this example, *KI through
*UD). Last is the STATUS section, displaying the status of the user selected options.
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The information on the type and configuration of each drive in the system is found at

the top of the device display. There are several fields in each Tine which explain
what the system sees for disk storage. Here is a typical 1line of information
pertaining to one drive and the explanation of the fields it contains.

:1WP 5" FLOPPY #1 CYLS= 4@, DDEN, SIDES=1, STEP=6 MS, DLY= 1 S

aabb ¢ dddddd ee ffffffff gggg hhhhhhh iiiiiiiiii jjjjijii

aa This is the logical drive number the line deals with.

bb This is the diskette write protect status, with WP = Write Protected. See the
SYSTEM (DRIVE=,WP) command.

cc This is the size of the floppy or hard disk.
dd This is the type of drive, floppy or rigid (hard) shown.

ee For floppy drives, this is the physical binary location of the drive on its
cable. 1, 2, 4 or 8 will appear here. For hard drives, this will be the starting
head number.

ff This is the number of cylinders on the disk that was in the drive when it was
last accessed.

gg This shows the density of the Tlast disk accessed in the drive and will show
either DDEN or SDEN (double/single density).

hh This shows the number of sides on the last disk accessed by the drive and will be
aloraa?.

ii This shows the step rate in "ms" (milliseconds) for the drive.

JJ This shows the delay time that will be imposed when accessing a 5" minifloppy
drive. It refers to the time the system will wait after starting the drive motor
before it attempts to access the disk. It does NOT refer to the time the drive
will stay on after an access.

The following briefly describes what each of the *xx devspecs refer to. Each device
will be shown as an asterisk followed by the 2 letter device name, its 1/0 symbol, and
an address. The DEVICE command will use special symbols to show the I/0 (input/output)
paths for each device.

<= will indicate an input device.
=> will indicate an output device.
<=> will indicate a device capable of input and output.

For additional information see the section on SYSTEM DEVICES AND DISK DRIVES in
Section I of this manual.

*K1 This device is the Keyboard Input which is controlled with the keyboard driver.
This may be the ROM driver routine or the KI/DVR driver program that allows key
repeat, type ahead, screen print, and special <CLEAR> key recognition.
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*D0  This device is the Display Output (video).

*PR  This device is the Tline printer, normally accessed with the TRS-8¢ parallel
printer connection.

*JL  This is the JOBLOG control device which is shown NIL on power up, and must be set
to its driver (JL/DVR) to be used.

*SI  This is the Standard Input device which will normally be pointed (NIL).

*S0 This is the Standard Output and will normally be pointed (NIL).

*UD  This may be any user created device. It must be an asterisk followed by ‘any two
alpha characters. Setting up "phantom" or "real" devices is a very important
part of the device independence of LDOS (see the FILTER, LINK, ROUTE, and SET
library commands).

These device relationships and specifications will change from time to time depending
on the use of the FILTER, ROUTE, SET, LINK, SYSTEM and RESET library commands. Note
that the *UD device shown in the display is a "phantom" device that has been routed to
a disk file. A phantom device refers to a device specification that is not an actual
piece of hardware - it is merely a way to link to another file or device. The filename
of the file is shown after the device that is providing the input to that file. After
you have routed or set a device and/or driver, you may use the DEVICE library command
to see how the different devices have been affected. After any changes are made to the
system, the DEVICE command will show the memory address where each of the hardware
dévices is going to enter the first driver or filter dealing with that device, as well
as the interaction between devices and/or files.

Issuing the DEVICE command will also update disk information in the drive code table
in the following manner. Each diskette 1in a currently enabled disk drive will be
examined for number of cylinders, density, and Tocation of the directory cylinder. If
a drive is enabled but contains no diskette, the device table entry for that drive
will not change. The LOG utility program will perform the same function, but for a
single drive only.

If the device command should "hang up" or return.totally incorrect drive information,
it is because the drive code table does not contain the proper size and location of
your drives. The physical location and size must be correct for the device command to
log on the drives. If hard drives are enabled in your system, the number of heads and
the starting head number for each logical drive must have been properly set with the
appropriate driver program. Should you have a problem when executing the device
command, reboot LDOS with the <CLEAR> key held down.

The "Options:" line will show you the system options currently active. These options

are usually established with the FILTER, LINK, ROUTE, SET, SPOOL, and SYSTEM 1library
commands.

You will also see which system overlays are currently resident in high memory. See the
SYSTEM (SYSRES=) Tlibrary command for details on how to reside these overlays.
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DIR

This is the command which allows the examination of a disk directory. Several
parameters are allowed to set the type of data that will be displayed. The syntax is:

DIR :d (parm,parm,parm) |
DIR filespec:d (parm,parm,parm) |
DIR partspec with wcc:d (parm,parm,parm) |
DIR -partspec with wcc:d (parm,parm,parm) |
I
|
I

wcC WildCard Character <$> used as
required for masking characters.

|

|

I

I

I

|

|

| :d Optional drive specification.

|

| Allowable parameters are as follows: |
I

| A Display the directory in full Allocation format.
|

’ INV Display the Invisible files.

I

MOD Display Modified files. |

N Non-stop display mode (will not pause after
| each 15 lines). Assumed if “P" is selected.

P Direct output to the Printer.

SYS Display the System files.

DATE= *"M1/D1/Y1-M2/D2/Y2" will display those files |
whose mod dates fall between the two dates
specified, inclusive.

"M1/D1/Y1" will display those files whose mod
dates are equal to the date specified.

|

I

|

|

|

|

| "-M1/D1/Y1" will display those files whose mod
| dates are less than or equal to the date

| specified.

|

{ "M1/D1/Y1-" will display those files whose mod
|

|

|

|

|

|

I
I
I
I
|
dates are greater than or equal the date |
specified. {
|
|
I
I

SORT= the switch YES or NO. YES is the default.
abbr: DATE=D, INV=I, MOD=M, SYS=S YES=Y, NO=N

LDOS reserves a certain portion of every disk to keep information about the files and
| free space available on a disk. This space is called the disk's directory. The maximum
number of files a directory can hold, as well as the available free space will be
determined by the density and the number of cylinders on the disk. LDOS will always
reserve certain portions of the directory space to store its own operating system
files.
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There are 16 additional file spaces available in the directory, but are reserved for
system (/SYS) files used by LDOS. This will be true even if there are no system files
present on the disk. ’

The maximum storage on a disk is determined by two things - the amount of free space
and the number of directory records. Reaching the maximum on either will prevent any
more information from being written to the disk. It will be necessary to remove
existing files before anything more can be written to that disk. Both the number of
remaining files and the free space on a disk can be seen with the FREE Tlibrary
command. Files can be removed with either the KILL ot/BURGE library command.

There will be three main classifications of files used when discussing a disk's
directory. They are SYStem files, INVisible files, and VISible files.

System files contain the instructions wused by LDOS to perform most of its basic
operations. They are identified by the extens10n ~/SYS. These files will not
normally be seen when issuing a DIR command.

Invisible files can be any files that you do not wish to normally see with a DIR
command. Most LDOS utility files are set to invisible on your master disk. The
library command ATTRIB allows changing the visibility of a file.

Visible files are those seen when doing a simple DIR command. These are usually
your program and data files.

The reason for having methods of keeping files from being displayed by a simple DIR
command is one of readability. It 1is much easier to find program and data files on a
disk if you do not have to search through all the different system and utility
f#lenames. Parameters are provided to allow all files on a disk to be displayed.

Directory parameters

The first parameter discussed will be the drivespec. It 1is generally entered as a
colon followed by the desired drive number. The command DIR :@ would display the
directory of logical drive @, and DIR :5 would do the same for drive 5. The command
DIR with no drivespec would display the directories of all enabled drives. Specifying
a drive that is not enabled will cause an "Illegal drive number" error message to
appear. If you are doing a DIR command, you may omit the colon if you are not
specifying a filespec or partspec. The command DIR @ would be the same as DIR :0. The
parameters to include the system and invisible files are S and I. Visible files will
always be inciuded in any display. The command DIR :@ (I) would display all visible
and invisible files on drive @, the command DIR :@ (S) would display all visible and
system files, and the command DIR :8 (I,S) would display all files.
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The directory display will normally show files sorted alphabetically in three columns

across the screen. A typical display of an LDOS disk done with the command DIR :0 may
appear as follows:

Free space= 3.8 K Drivel LD0S-5.1 -~ 10/19/81

KI/DVR P KSM/FLT P MINIDOS/FLT P
PATCH/CMD P RDUBL /CMD PR/FLT P
RS232R/DVR P

Including the S and I parameters will show all files in the directory. The command DIR
1@ (I,S) may produce a display such as:

Free space= 3.8 K Drivel LDOS-5.1 -- 1/19/81

BACKUP/CMD IP BOOT/SYS SIP CMDFILE/CMD IP
DIR/SYS SIP FORMAT/CMD IP KI/DVR P
KSM/FLT P LBASIC/CMD IP LBASIC/0OV1 IP
LBASIC/0VZ TP LBASIC/QV3 IP LCOMM/CMD IP
MINIDOS/FLT P PATCH/CMD P RDUBL/CMD
PR/FLT P RS232R/DVR P RS232T/DVR P
SYS@/SYS SIP SYS1/SYS SIP SYS1@/SYS SIP
SYS11/SYS SIP SYS2/SYS SIp SYS3/SYS SIP
SYS4/SYS SIP SYS5/SYS SIpP SYS6/SYS SIP
SYS7/SYS SIP SYS8/SYS SIP SYS9/SYS SIP

The A parameter will show a disk's directory in allocation format. The command DIR :0
(I,S,A) may produce a typical display as follows:

Filespec Attributes Prot / LRL #Recs / Ext File Space Mod Date

BACKUP/CMD IP EXEC / 256 21/ 1 S= 6.2 1¢-Sep-81
BOOT/SYS SIP EXEC / 256 5/ 1 S= 1.2

CMDFILE/CMD IP + EXEC / 256 12/ 1 s= 3.8K 12-Sep-81
DIR/SYS SIP READ / 256 19/ 1 S= 2.5K

FORMAT/CMD 1IP EXEC / 256 19/ 1 s= 5.0K 24-Aug-81
KI/DVR P EXEC / 256 5/ 1 S= 1.2K 19-0ct-81
LBASIC/CMD IP EXEC / 256 20/ 1 S= 5.0K 19-0ct-81
aaaaaaaaaaaaaaaaaaa bbbb ccc dd ee ffffffffff gggggggygg

As you can see from the previous displays, every directory command shows more than
just the filenames. The first 1line gives the amount of free space on the disk,
followed by the drive number, the disk name and the date of creation. The letters P,I,
and S, and the plus sign (+) appear after certain filenames. The fields a-g shown in
the allocation example describe all information about a directory entry.

a The first information in this field will be the filename and extension. It may be
followed by certain letters or a plus sign, indicating:

indicates the file has been declared invisible.

indicates the file has an UPDate password.

indicates the file is a system file.

is called the "mod flag", and indicates the file has been modified
since it was last backed up.

+ VO —

The letters I, P, S and the mod flag may appear separately or in any combination
to show the file's actual status.
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b This field shows the protection level of the file, and can be set or changed with
the ATTRIB library command.

c This is the length of each logical record in the file.

d This is the number of Togical records in the file.

e This is the number of extents (non-contiguous blocks of space) in which the file
is stored.

f This is the amount of space in K (1K = 1024 bytes) that the file takes up on the
disk. If the file has been created with the CREATE 1library command, the "S="
will appear as "S:".

g This is the date that the file was created or last written to. If you have used
the SYSTEM 1library command to disable the initial DATE prompt when powering up
the system, this date cannot be established or updated. If date is not set and
you write to a dated file, plus signs will be inserted into the date field,
producing a date such as 10+0ct+81. It is strongly recommended that the initial
DATE prompt never be disabled, as a file's date can be used in many different
ways. LDOS 5.1 can use dates between §1/01/8¢ and 12/31/87.

The directory display will normally go to the video display (the *D0 device). It will

automatically pause after every 15 lines of display. Pressing <BREAK> will terminate

the display, while pressing any other key will continue with another 15 Tines. The

display may be made to scroll without pause if the N parameter is specified in the DIR

command. If the DIR command 1is executed from a JCL file, the N parameter will

automatically be set. You may use the <SHIFT><®> keys to pause the display if this is

the case.

The P parameter will send the display to the line printer (*PR device) as well as the

video. The P parameter will automatically set the N parameter, and will print the-
entire directory without pause.

The DATE or D parameter 1is used to view files whose mod date match a certain date or
fall within a specified range of dates. The current LDOS release requires dates to be
within the range @1/01/8¢ to 12/31/87. The PURGE 1library command and the BACKUP
utility also have provisions for mass manipulation of files dependent upon their
dates.

The MOD or M parameter is wused to display only those files that have been modified
since the last backup.

The directory display will normally be shown sorted in alphabetical order. To disable
this feature, specify SORT=NO as a parameter when issuing a DIR command. The PURGE
library command and the BACKUP wutility access files in their unsorted order. You may
see the same order of unsorted access by specifying the SORT=NO parameter in a DIR
command.

Using filespecs and partspecs

Along with the previous parameters, LDOS provides other methods for Tlocating files in
a disk directory. Three terms will be used when discussing these parameters -
“filespec", "partspec", and "wcc" (WildCard Character). Filespec refers to a file's
name and extension. For example, the filespec BACKUP/CMD has the filename BACKUP and
the extension /CMD. A partspec would be any part or parts of a filespec. Wcc means a
special symbol (the dollar sign "3$") wused in place of characters in a filespec or
partspec.
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For example, a command using a partspec is:
DIR /CMD:¢

This would show only visible files with the extension /CMD on drive :@. You can
always include any of the A, I, N, P, S, DATE, or SORT parameters whenever using
any filespec, partspec, or wcc.

You may use a filename, a file extension, or both together in any DIR command. It is
not necessary to use the complete name or extension. The wcc mask character ($) can be
used to mask out certain groups of characters when using a filespec or partspec. Using
a partial filename or extension provides the opposite function of using a wcc. Refer
to the following:

Using a partial filename will display all files whose name starts with those
characters, regardless of how many other characters follow. The commands:

DIR BA:Q

DIR BACK:0
DIR BA/C

DIR BACK/CMD

would all display the file BACKUP/CMD, although any other files matching the
partspecs would also be displayed.

The wcec mask (%) is used to mask out Teading characters in a filename or extension.
The commands:

DIR $$$$uP:0
DIR $$CK:0
DIR BACK/$$D:0

would again all display the file BACKUP/CMD, along with any other files that match
the criteria. Using wcc's after a partspec will have no effect on the command, and
they will be ignored. A1l files that meet the specified Tleading criteria will be
displayed, regardless of the number of other characters in the filename or
extension. A wcc may also be used in the middle of a partspec. For example, the
commands:

DIR B$CK:@
DIR B$$$SP:0
DIR BA/CS$D:¢
would all display the file BACKUP/CMD, along with other matching files.

Using -filespecs and -partspecs

Entering the “not" symbol (the minus sign) in front of a filespec or partspec declares
it to be a "not filespec" or "not partspec". The -specs are used to exclude files from
a directory display. The same rules concerning filespecs, partspecs and the wcc mask
apply exactly the same for -specs as for normal file and part specs. For example, the
commands :

DIR -BA:@

DIR -B$$K:@
DIR -/CMD:@
DIR -/$$D:0

would show all files on drive @ except for BACKUP/CMD, and any other files that
match the -spec criteria.
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The DO command executes a user created JCL (Job Control Language) file. The syntax is:

P 22 ittt 22 2t 2 2 22 R 2 2 2 2 2 2 2 2 2 2 2222

DO character filespec (GLABEL,parm,parm...);
character is an optional DO control character $, =, *
filespec 1is a valid filespec - default extension /JCL.

@LABEL is an optional LABEL indicating a start
- point in the JCL file.

parm optional parameter(s) to be passed to the
filespec (JCL program) during execution.

H is the optional semi-colon. When used, allows
a DO command line greater than 64 characters.

abbr: NONE

NOTE: Please refer to the Job Control Language section of the manual for the creation
of a JCL file.

The DO command will compile and/or execute a series of commands that have been created
by the user and stored in an ASCII disk file. The default file extension of the
filespec is /JCL. No line ‘in a JCL file may exceed 63 characters in length. The DO
command will also pass optional parameters and variables to the program being done.

The DO function is normally a two step operation - the compile phase and the execute
phase. During the compile, a line is read from the specified file and then written to
a file named SYSTEM/JCL. If this file does not exist, it will be placed on the first
available drive. Once the line 1is compiled, it 1is then executed directly from the
SYSTEM/JCL file. There must be at 1least one available (enabled and not write
protected) drive in the system to compile and execute a JCL file. However, an execute
only option is available with a DO control character, and will be explained later.

Please note that the occurrence ' of any error will terminate the DO execution. The
<BREAK> key, if not disabled, will allow you to manually abort the DO.

The three control characters ($, =, *) will change the compile and execution phases of
the DO command. When using these characters, a space character is mandatory between
the word DO and the character. If the space is omitted, the character will be ignored.
Note that if no character is specified, both the compile and execution will be done.

The GLABEL parameter will allow you to create JCL files with multiple entry points.
Each entry point can indicate a different location at which processing will begin.
NOTE: If the G@LABEL function 1is wused, the compile phase must be done or the DO will
abort with an error message. If the GLABEL parameter is specified, the JCL file will
be scanned WITHOUT execution up to the specified LABEL. Once the LABEL is reached,
execution will begin and continue until the next LABEL, or until the end of the JCL
procedure/file has been reached. The primary reason for the @LABEL parameter is to
allow many different functions to be built into one large file. This will greatly
conserve disk space, as a series of small JCL files would take up a minimum of 1
granule apiece. For complete definitions of JCL LABELs, refer to the JCL section of
the manual.
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If the OLABEL and parameters cause the DO command line to exceed 64 characters, the
semi-colon character (;) will allow you to continue passing parameters once the DO has
started. The proper use of the semi-colon is as follows:

1) Terminate the DO command line by enclosing as many parameters as you can in

the parentheses. Close the parentheses, then insert the semi-colon character and
press <ENTER>,

2) A question mark will appear on the screen. At this point, you may enter the
remaining parameters, making sure they are enclosed in parentheses.

Refer to the following examples and descriptions as a guide to the uses of the DO
function.

CHARACTER: §

The $ character will DO the compile phase only, without actually executing the
commands. The DO will compile your JCL file to the SYSTEM/JCL file. This will
test if the syntax of a new JCL file will compile properly. Use the LIST library
command to examine the SYSTEM/JCL file to see the resultant JCL lines that will
be executed.

CHARACTER: =

The = character will skip the compile phase and directly execute your JCL file.
Be aware that some of the JCL features will be ignored if the compile phase is
skipped. Refer to the Job Control Language section of the manual for a complete
list of these features and limitations.

CHARACTER: =*
The * character will rerun the last DO command that was compiled, by using the
existing SYSTEM/JCL file. If this file does not exist, nothing will be done and
an error message will be generated.

DO DRIVE/JCL

This command will compile and execute a file named DRIVE/JCL. The system will
search the drives for a file named DRIVE/JCL and compile it to a file named
SYSTEM/JCL. — After it has been compiled, the resultant SYSTEM/JCL file will be
executed.

DO = DRIVE/JCL
This command will execute the file DRIVE/JCL without compiling it to the
SYSTEM/JCL file.

- DO $ DRIVE

This command will compile the file DRIVE/JCL to the SYSTEM/JCL file. The file

will not be executed. Note that the filespec DRIVE will use the default
extension of /JCL.
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DO MY/JCL:@ (@THIRD)

This command will compile and execute the program MY/JCL. A1l instructions in
the program will be ignored up to the LABEL (@THIRD). Compilation will begin at
the 1ine following the label and will continue until the next LABEL or End of
File is reached.

Do *

This command will execute the SYSTEM/JCL file. If the file does not exist, an
error will be generated.

DO TEST/NEW:2 (D=5,E=6)

This command will compile and execute the file TEST/NEW on drive 2. The file
will be compiled to the SYSTEM/JCL file and each line will be executed from this
file. The variables D=5 and E=6 will be passed as needed during the compilation.

The following examples show what will happen if the space is omitted in a DO command.

DO=TEST/JCL

The use of the = character normally tells the DO command to skip the compile
phase and directly execute each 1line of the JCL file. If the space between the
DO command and the = is omitted, the compile phase WILL BE DONE! This means that
the TEST/JCL file will compile to the SYSTEM/JCL (creating the SYSTEM/JCL file
if none exists).

DO$TEST/JCL
The $ character normally tells the DO to compile the TEST/JCL file without
executing it. If the space between DO and the $ character is omitted, the
execution WILL BE DONE!

DO*

This command will ignore the asterisk (*) and generate the error message FILE
SPEC REQUIRED!
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* DUMP

e S

This command DUMPs a specified block of memory to a disk file. The dump may be in load
module or ASCII format. The syntax is:

DUMP filespec (START=,END=,TRA=,ASCII,ETX=) I
filespec is any valid filespec

START= is the starting address of the memory block

END= is the ending address of the memory block. |

TRA= is the transfer address or execution point.

ASCII  is an optional parameter for an ASCII DUMP.

ETX= optional End of Text marker for ASCII DUMPS. |
I
abbr: START=S, END=E, TRA=T, ASCII=A |
I

-+ttt i 1+t 1ttt 2t i 2+t 1 1

The DUMP command writes an exact 1image of the specified memory locations to a disk
file in load module or ASCII format. The default file extensions are /CIM for
non-ASCII dumps, and /TXT for ASCII dumps.

The following restrictions are placed on the DUMP command addresses.
START= The memory block must start above address X'550¢°'.
END= The ending address must be greater than or equal to the starting address.

TRA= The transfer address may be any valid address. If not specified, the
transfer address (TRA) will be back to the system.

Addresses may be entered in either decimal or hexadecimal format. Hex addresses must
be in the form X'aaaa'.

The ASCII and ETX parameters are used to dump memory to a pure ASCII file. Address
loading information is not present in the file and the file cannot be loaded by the
system loader. Following the last dump character, an End of Text (ETX) character is
written. This character is normally an X'$#3', but may be changed with the ETX
parameter to a character of your choice.

Here are some examples of using the DUMP command.
DUMP ROUTINE/CMD (START=X'7@@@',END=X'8000"',TRA=X"'7000")

DUMP ROUTINE/CMD (S=X'7Q0@',E=X'800@',T=X"'700@")
DUMP ROUTINE/CMD (S=28672,E=32768,T7=28672)
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These three commands will create identical files. The first two use hex notation

for the addresses, while the third is in decimal format. The results of these
commands will be to dump the area of memory starting at X'70@@' and ending at
X'80@@'. This block of memory will be written to a disk file named ROUTINE/CMD.

If the file already exists it will be overwritten. If it does not exist, it will
be created on the first available drive. The transfer address of the program
will be X'7000@'.

DUMP TEST:1 (S=X'9¢@@' ,E=X'BC@F"')

This command will DUMP the specified block of memory to a disk file named
TEST/CIM on drive 1. Since the file extension was not specified, it defaulted to
/CIM. The transfer address was not specified and will be written to the file as
a return to the system.

DUMP WORD/TXT:@ (S=X'700@' ,E=X'AQ0@',A)

This command will dump the specified memory range to a disk file named WORD/TXT.
Since the A (ASCII) option was specified, no load module information will be
written to the file, and the EXT (End of Text) character will be the normal
X'g3*.

DUMP WORD:@ (S=X'7090"',E=X'AGP' ,ETX=X'FF',A)

This command is identical to the last one except that the End of Text marker
will be written as an X'FF'. In addition, the file's extension was not specified
and will default to /TXT.
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FILTER

The FILTER command establishes a program to filter (modify) the I/0 path of a
specified device. The syntax is:

FILTER devspec USING filespec (parm,parm,...)
devspec any valid LDOS device

I l
I |
I I
| [
| filespec the filespec of a FILTER program, with the |
% default extension being /FLT. %
| [
I |
I I
| I

parm optional parameters for the filespec program

abbr: NONE (except as allowed by the filespec program)

The FILTER library command is used to filter or modify data as it passes between the
specified device and its driver program. LDOS 1is structured so that any device may be
easily filtered to provide modification of standard I/0 paths. There are several
filter programs provided on your LDOS disk, and are listed in the Table of Contents,
DEVICE DRIVER/FILTERS section. These files all have the extension /FLT.

You will find that filter programs are wusually written to provide other than
"standard" functions for available devices. This ability is provided since the
standard ROM device driver programs may not meet your particular needs. LDOS provides
many different filter programs for many different devices, and easily allows the user
to either write filters or have them written for him. Documentation on the writing of
filter programs will be found in the Technical Information of the manual, FILES AND
FILTERS section. Any programmer familiar with Z-88 assembly language should be able to
construct a filter program after examining the documentation in the Technical
Information, where several actual filter programs are shown. Hopefully, this will
enable most users to write or have written specific filters to meet the needs of their
applications programs. If a totally new driver program is needed, you may wish to
consult the SET library command section.

A filter program can provide many useful functions during 1/0 processing. Lines and/or
characters could be counted, with certain actions taking place when pre-set Tlimits are
reached. Character conversions could be performed, such as simply changing each
linefeed to a null, or a complete conversion from ASCII (normal TRS-8@ character set)
to EBCDIC. Keyboard entries may be intercepted and acted upon, as is done in the KSM
and MiniDOS filters.

Several filter programs are provided on your LDOS master diskette. This example shows
the use of the FILTER command with the LDOS filter program PR/FLT (the Printer
filter). ’

FILTER *PR USING PR/FLT (CHARS=8@, INDENT=6)
FILTER *PR PR (C=8@,1=6)

These two filter commands will produce identical results. Note that the use of the
word USING is optional. Also, the default extension for the filespec is /FLT. This
example will filter I/0 directed to the 1line printer through the PR/FLT program,
described in the DEVICE DRIVER/FILTER section of the manual. As a result of this
filter routine, printed output will be limited to 88 characters per physical line.
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Also, any single line which is greater than 80 characters in length will wrap

around, and be indented 6 spaces on the next 1line. NOTE: These parameters are
determined totally by the PR/FLT program, not the FILTER command.

Another filter routine provided on your LDOS diskette 1is called KSM/FLT. It provides
the KeyStroke Multiply feature of LDOS.

FILTER *KI USING KSM/FLT USING MYKEYS/KSM
FILTER *KI KSM MYKEYS

The above examples would produce identical results, and are illustrations of how to
establish a KSM filter program. The KSM feature will now be enabled, and would use
the file MYKEYS/KSM to provide the KSM phrases. From the example, you should see
that the filtered device would be *KI (the keyboard), and the filter program used
would be called KSM/FLT. For complete information on the LDOS KSM feature, refer to
the DEVICE DRIVER/FILTER section of the manual.

FILTER *CL REMLF

This command would filter the *CL device's I/0 using the filter routine found in a
user developed filter program called REMLF/FLT. For example, if *CL had been set
with an RS-232 driver, this command would filter 1/0 to and from the RS-232
interface. From the name of the program it may be assumed that the filter program
may do something such as removing a linefeed after a carriage return.
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*x FREE

This command will show the used and available space and files on each disk in the
system, or display a space map of a disk drive. The syntax is:

FREE (P)
FREE :d (P)

:d an optional drivespec, specifying a free space
map of a specified floppy drive.

P an optional parameter that directs output to
the printer as well as the video display.

abbr: NONE

et 339ttt 2 1 e -

To execute the free command simply type FREE at the LDOS Ready prompt. LDOS will
respond with a display similar to this:

Drive @ - LD0S-5.1 11/15/81 Files= 97/128, Space= 87/ 18p K
Drive 1 - LDOS-5.0 ¢6/@#1/81 Files= 39/ 64, Space= 19/ 88 K

aaaaaaa bbbbbbbb ccccccce ddddddddd eee fFFFFffffff gggggg

Several fields are displayed in each line, representing the free (unused) space
information about one diskette. The information given in each of the fields is:

aa This field shows the drive number that the rest of the information in the line
will pertain to.

bb This field shows the name of the disk, established with the FORMAT utility
program.

oo This field shows the date of creation or the date of the last Mirror Image
backup to the diskette.

dd This shows the number of directory entries that are available for use (number
of files that may be added).

ee This shows the total number of directory entries that the disk will support.

ff This shows the amount of free space in "K" (1024 byte blocks) that remains

available for use on the disk.
gg This shows the total amount of space the disk will support in "K".
The FREE library command without drivespec is global in its nature. It will search all

active drives, and may not be confined to a single drive. The free space available on
a diskette is also shown in a DIR library command.
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Using the FREE command with a drivespec will bring up a free space map as shown below.

FREE :0

Drive => 5 Size => H" Heads => 1 Density => DOUBLE
g- 5 x.. XXX XX XXX XXX
6- 11  xxx XX *kk *kk

12- 17 ... .eo - v .o .

18- 23  «x.. cee DDD XXX XXX .

24- 29 ... - vee vee .o .

3¢- 35 ... .o - vee XX. .

36- 39 ... veo ces ves

Free = 128 K / 85 G / Name => LDOSDISK Date => (2/25/82

In this example, the disk used was a 4@ track single sided, double density, 5" floppy
diskette. The top 1line will display information about the diskette size and type. The

bottom 1line will show the amount of free space in both grans and K (1024 bytes), along
with the disk name and date of creation. .

The inner display area contains the details of the space allocation on the disk. The
numbers on the left represent the cylinders. The grans per cylinder will be shown
across each line, with 6 cylinders per line. This disk has 3 grans per cylinder, as it
is a 5" double density disk. The grans per cylinder will vary according to diskette
size, density, and number of sides.

A gran will be represented as one of 4 characters, explained here.

. (period) - will represent an unused gran.

* - will represent a locked out gran.
X - will represent a used gran.
D - will represent a gran used for the Directory.

If the drive has more than 7@ cylinders, you must press <ENTER> to return to the LDOS

Ready prompt. This will prevent the top Tine of the display from scrolling off the
screen.,

This display may also be sent to *PR (your printer) by using the (P) parameter.
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K 1L L

This is used to delete a specified file or device from the system. The syntax is:

KILL filespec
KILL devspec

| |
| [
| |
| no parameters are required |
I |
| abbr: NONE ]
I |

The KILL command serves two purposes. It removes unwanted files from a diskette,
thereby freeing up the space previously allocated to that file. It also removes
devices from the device table that are no longer needed.

Killing files
To kill a file, type in the following command at the LDOS Ready prompt:
KILL filespec

If the file is password protected, you must supply the proper password or the file
will not be killed. Passwords for all files on your LDOS master diskette may be found
in Section I, GENERAL INFORMATION. To deal with killing several files it is often
easier to use the PURGE: 1ibrary command, which in effect 1is a "“controlled" mass-kill.
This may be the case if the files to be killed contain a common filename or extension,
as the PURGE command can deal with these files as a group. The PURGE command also
ignores all file passwords as long as you know the master password of the disk.

Here are some examples of KILLing files:

KILL ALPHA/DAT:@

This command will KILL the file named ALPHA/DAT that is present on drive @. After
execution of this command the file and the data in it will no longer be accessible
to the system, so KILL carefully.

KILL DELTA/DAT

This command will KILL the file DELTA/DAT on the first drive that it is on. Be
careful! Without a drivespec you could KILL a file that you did not intend to.

KILL MIDWEST/DAT.SECRET:@

This command will KILL the password protected file MIDWEST/DAT.SECRET on drive @,
as long as SECRET is the proper password. If the file's attributes include a
protection level of NAME or higher, SECRET must be the update password to kill the
file. If the proper password is not supplied, an error message will be displayed
and the file will not be killed.

KILL - LIBRARY COMMAND
Page 2 - 50



Killing devices

The LDOS system does not permit the killing of certain devices referred to as system
devices. These devices are *JL, *KI, *DO, and *PR. Attempting to kill these devices
will produce an error message, and the kill will abort.

However, any other device may be killed, as long as it is pointed NIL. The status of a
device may be seen by issuing a DEVICE library command. If a device is not pointed
NIL, it must first be reset with the RESET library command before it can be killed.
The command 'KILL devspec' will result in the devspec being completely removed from
system device space.

Following are some examples of killing a device:

KILL *CL

This command will in effect make *CL (the Comm Line) disappear from the system
device control table, assuming the *CL was reset or pointed NIL before the kill was
done.

KILL *SI
KILL *S0

These commands will remove *SI and *SO from the device table. These two devices
will appear pointed NIL in the device table upon power up. They are currently
unused by LDOS, and may be killed if desired.
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L1l8

This command will display the LDOS command libraries. The syntax is:

no parameters are required

abbr: NONE

After execution of this command, the LDOS command libraries will be displayed as shown
below.

LIBRARY <A>

APPEND COPY DEVICE DIR

DO FILTER KILL LIB
LINK LIST LOAD MEMORY
RENAME RESET ROUTE RUN
SET SPOOL

LIBRARY <B>

ATTRIB AUTO BOOT BUILD
CLOCK CREATE DATE DEBUG
DUMP FREE PURGE SYSTEM
TIME TRACE VERIFY

Library <A> is the primary LDOS command library, and 1is located in the SYS6/SYS system
module. Library <B> is the secondary command library, and is 1located in the SYS7/SYS
system module. You may delete either system module containing the 1libraries if the
commands included in it will not be used.

The secondary library commands are indicated throughout this manual by an asterisk
preceding the command. This asterisk can be seen in the command name directly above
the page numbers, and on the first page of each library command.
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LINK
This command links together multiple logical I/0 devices. The syntax is:

LINK devspecl TO devspec2

| |
| I
| devspec is any currently enabled logical device |
I I
| abbr: NONE |
I l

This command is wused to T1link together two logical devices. Both devices must be
currently enabled. Once linked, any output sent to devspecl will also be sent to
devspec2. Any input requested from devspecl may also be supplied by devspec2.

The user is cautioned about making multiple 1links to the same device(s), as it is
possible to create endless loops and lock up the system.

The order of the devices in the link command line is important, since output to
devspec2 will not be sent to devspecl, nor can input requested from devspec2 be
supplied by devspecl. Also, using the ROUTE library command on devspecl will destroy
its link to devspec2, but routing devspec? is perfectly acceptable.

Once linked, devices can be un-linked by the command 'RESET devspec'. A global RESET
or a reboot will also wun-link devices. See the RESET and BOOT commands for further
information.

Following are some examples of the use of LINK.
LINK *DO *PR

This command will link the video display to the line printer. A1l output sent to
the display (devspecl) will also be sent to the 1line printer (devspec2). Once
linked, the line printer must be enabled if it is physically hooked to the system
(i.e. the cable is connected to both the printer connector and the printer). If the
printer becomes de-selected or faults (out of paper, etc.) the system will hang up.
Remember that both linked devices must be enabled. Note that any output sent
individually to the printer, such as an LPRINT from Basic, will not be shown on the
video display.

LINK *PR *DO

This command will 1link the line printer to the video display. A1l output sent to
the printer will also be sent to the video display. The 1line printer must be on
line and enabled if any printing is to be done. This 1link will not send any
characters from the video to the Tine printer.

Although files may not be directly linked to a device, it is still possible to
accomplish the same results through the use of *"phantom" devices. This example will
show how to accomplish a devspec to filespec link.

Suppose you wish to Tink your line printer to a disk file named PRINT/TXT on your
drive @ diskette. Follow the steps below.

STEP 1) A "phantom" device must be created. For this example we will create a
device named *DU. To do this, use the ROUTE command in the following manner:
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ROUTE *DU TO PRINT/TXT:0

This will create a device named *DU and ROUTE it to a disk file named PRINT/TXT on
drive @. If the file does not exist, it will be created and dynamically expanded as
needed. If the file already exists, any data sent to the file will be appended onto
the end of the file,

STEP 2) The printer can now be linked to the file with the following command:

LINK *PR *DU

The printer is now 1linked to the device *DU, which in turn is routed to the disk
file PRINT/TXT. A1l output sent to the line printer will also be sent to the device
*DU (in effect, written to the disk file PRINT/TXT).

Please note that the file PRINT/TXT will remain open until a RESET *DU 1is done. If
you wish to break the Tink between the printer and the file without closing the
file, then use the command RESET *PR. For further information, please refer to the
ROUTE and RESET commands.

Do not use the SYSTEM (SYSGEN) command if you linked a device to a file. The file
will be shown as being open every time you power up or boot the system. You could
very easily overwrite other files if you happened to switch disks with the file
open.
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LIoT

The LIST command will send a listing of a file to the video display or line printer.
The syntax is:

LIST filespec (parm,parm,...,parm) |
ASCII8 Will allow full 8-bit output
NUM Sets line numbering mode for ASCII text. |
HEX Sets hexadecimal output format.
TAB Sets tab expansion for ASCII text.
P Directs output to the line printer. |
LINE= LINE in text file where ASCII list is to begin.
REC=  Record number where hex list is to begin.

| LRL= The Logical Record Length to be used to display |
| a file when in the hex mode.

abbr: ASCII8=A8, NUM=N, HEX=H, TAB=T, REC=R, LRL=L |

A1l parameters shown after the filespec are optional and need not be used. If no
parameters are specified, the LIST command will list the file in ASCII format, and the
logical record Tlength (LRL) of the file will be read from the directory. Normal ASCII
format will strip the high bit from each character, in effect displaying only those
characters in the range X'@@' to X'7F'. The ASCII8 parameter may be used to see all
characters, including graphics characters.

The parameters shown may be entered in the same command line, such as
LIST TESTFILE:@ (HEX,REC=5,LRL=88,P).
If an extension is not used in the filespec, a default of /TXT will be used. If no

file with the /TXT extension 1is found, LIST will search for a file with an extension
of all blanks.

Here are some examples of how LIST handles the "default" file extension of /TXT.
LIST TESTFILE:¢

The system will first search drive @ for a file named TESTFILE/TXT. If not
found, it will then search for a file named TESTFILE.
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LIST TESTFILE

The system will search all active drives for a file called TESTFILE/TXT, and
list the first file named TESTFILE/TXT it encounters. If this file is not found

it will search all active drives for a file named TESTFILE, again listing the
first TESTFILE it encounters.

LIST TESTFILE/SCR

The system will search all drives for a file called TESTFILE/SCR and 1ist the
first file named TESTFILE/SCR encountered. If the file is not found, the LIST
command will not search for TESTFILE/TXT.

The parameters of the LIST command will determine the output format of the information
in the listed file. Refer to the following section for a complete explanation and the
proper use of these parameters. Note that the NUM and LINE parameters are for ASCII
listings only and will be ignored if the HEX parameter is specified.

PARAMETER: ASCII8

This parameter will allow all 8 bits of each character to be displayed during an
ASCII list. Normally, any character above X'7F' (decimal 127) will have the high
bit reset. The ASCII8 parameter will be wuseful if you wish to see graphics
characters in a file.

PARAMETER: NUM

This parameter will number the lines of the file as they are sent to the video
display or printer during an ASCII 1list. Line numbers will start with one (1) and
be in the format 0@@@l. Lines are determined by the occurrence of a carriage
return. Linefeed characters will not generate a new line number.

PARAMETER: LINE

(This parameter may NOT be abbreviated). The LINE parameter is used with ASCII
files. It will start the 1listing with the specified 1line of the file. Lines are
determined by the occurrence of a carriage return character 1in the file. An example
of the proper syntax would be LIST TESTFILE/TXT (LINE=14). This would list the
ASCII file TESTFILE/TXT, starting with the line of the file after the 13th carriage
return.

IMPORTANT: The NUM and LINE parameters will always be ignored if the HEX parameter is
specified.
PARAMETER: HEX

The HEX parameter will cause the file to be listed in the following format.

aaaa:bb = cc cc ¢cc cc cc cc cc cc cc cc cc cC cC cC cC cC
d d d ddddd dddddddd

aaaa represents the current Tlogical record of the file in hex
notation, starting with record @.
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..
bb represents the offset from the first byte of the current 1og1ca1
record (bb will be in hexadecimal notation).

cc will be the hexadecimal representation of the byte listed.

d will be the ASCII representation of the byte. A period (.) will
be used for all non-displayable bytes.

For example, the command LIST LBASIC/CMD.BASIC (H) would produce a display as shown
here:

(000:00 = @5 @6 4C 42 41 53 49 43 1F 32 43 6F 78 79 72 69
. LBASIC . 2Copyr.9i
0000:19 = 67 68 74 20 28 43 29 29 31 39 38 31 20 62 79 20

g h t (Cc) 1 981 by

This is a Tisting of the file LBASIC/CMD.BASIC in hex format. The logical record
length was not specified in the command, and was found from the directory to be
256.

PARAMETER: REC

This parameter is used for listing hex files. It is entered as a decimal value, and
tells the LIST command to start with the specified logical record number of the
file. The first record in a file is record @#. When specifying a record number,
REC=1 would 1list the second record of the file. The command LIST MONITOR/CMD
(H,R=5) would start the listing with the sixth record. If this parameter is not
specified, the listing will start with record @.

PARAMETER: LRL

This parameter tells the LIST command to format the output using the specified LRL
for each record. If the LRL parameter is not specified, the LIST command will use
the record length in the file's directory entry. The LRL parameter is valid only
when used with the HEX parameter.

PARAMETER: P

This parameter directs the output to the 1line printer rather than the video
display. It may be used in conjunction with any of the other LIST parameters. Be
sure the printer is enabled before using this command or the sSystem may lock up.

PARAMETER: TAB

This parameter will cause the expansion of any TAB characters (X'0#9') encountered
during ASCII listings to the video display or line printer. The tab locations are
at columns 8, 16, 24, 32, 40, 48, and 56.
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The following examples will show some different LIST commands.

LIST MONITOR/CMD (HEX,LRL=8,REC=0@)
LIST MONITOR/CMD (H,L=8)

These two commands will produce identical results - 1listing a file called
MONITOR/CMD to the video display, using a LRL of 8, and starting with the first
record of the file. The second example has merely substituted the abbreviations
for the HEX and LRL parameters, and let the REC parameter default to @. This
listing display will be only 8 bytes wide, as the LRL is also the display width
(for LRL's =1 to 16). Maximum display width is 16 bytes per line. The same line
width applies to Tistings sent to the printer with the (P) option.

LIST REPLY/PCL (NUM,TAB,P)
LIST REPLY/PCL (N,T,P)

These two commands produce identical results. The second example merely
substitutes abbreviations for the parameters. The result of this command would
be to send a listing of the file REPLY/PCL to the printer, using ASCII format,
expanding all tab characters encountered and numbering each new line that is
printed.

LIST TESTFILE/OBJ (NUM,HEX,REC=5)
LIST TESTFILE/OBJ (HEX,REC=5)

These commands produce identical listings of the file TESTFILE/OBJ. Remember
that the NUM and LINE parameters are always superceded by the HEX parameter.
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LOAD

The LOAD command will Toad a load module format file (such as a /CMD or a /CIM) into
memory without execution. The syntax is:

LOAD (X) filespec I
filespec is any valid LDOS filespec that is in load
module format.

non-system diskette.

|
|
|
|
| (X) is an optional parameter for a LOAD from a
|
|
| abbr: NONE

|

The LOAD command allows you to load into memory a disk file that is in the proper
format. The default file extension for the LOAD command is /CMD.

The following address restrictions exist when loading programs:
LOAD Program must reside at or above X'5200'.
LOAD (X) Program must reside at or above X'530@'.

After a program is Jloaded, control is returned to the system without execution of the
loaded program.

The (X) parameter allows the loading of files that reside on a system or non-system
disk. This is primarily useful for single drive owners, as a file may be loaded from a
disk other than an LDOS system disk. The system will prompt you to insert the diskette
with the desired file on it with the message:

INSERT SOURCE DISK <ENTER>

After the 1load is complete, you will be prompted to place the system diskette back in
drive @ with the message:

INSERT SYSTEM DISK <ENTER>

At this point, the load is complete.

LOAD - LIBRARY COMMAND
Page 2 - 59



MEMORY

The MEMORY command allows you to reserve a portion of memory, see the current HIGH$
(highest byte of unused memory), modify a memory address, or jump to a specified
memory Jocation. The syntax is:

e e e e e e T A e T T N R N S R T S N e N s e S e N T S T N e N

MEMORY (HIGH=addr,ADD=addr,WORD=dddd,BYTE=dd,GO=addr)
MEMORY (CLEAR)

CLEAR  Will fill memory from X'520@0' to HIGH$ with
X'ga.

HIGH= Will set the specified address as HIGHS.
addr must be less than the current HIGHS.

ADD= Displays the word at the specified address.
Also specifies the address for WORD and BYTE.

WORD=  Changes the contents of ADD and ADD+1.

G0= Transfers control to the specified address.
This parameter is always executed last.

addr Any address in hex or decimal notation.
dddd Any hex "word" other than X'0@¢@'.

dd Any byte in hex notation, other than X'FF'. |

|

|

|

|

|

|

|

|

|

|

|

|

|

} BYTE= Changes the contents of ADD.
|

|

|

|

|

|

|

|

|

|

| abbr: HIGH=H, ADD=A, WORD=W, BYTE=B |
I

In all MEMORY commands, the GO parameter, if used, will be the Tast parameter to be
executed, regardless of its physical position in the command Tine. All other
parameters will be acted upon before the actual GO is done.

The following restrictions are placed on the WORD and BYTE parameters:

WORD: Cannot
BYTE: Cannot

X'90@@* or decimal value @.
X'FF* or decimal value 255.

o

Refer to the following examples and descriptions.
MEMORY with no parameters will display HIGH$'(highest unused memory
Tocation) in the format X'nnnn'.
MEMORY (HIGH=X'EQ@@@')
This command would set HIGH$ to memory address X'E@@@', as long as the existing

HIGH$ was above this location. The MEMORY command will only move HIGH$ Tlower in
memory. The RESET command will allow you to RESET HIGH$ to the top of memory.
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MEMORY (ADD=X'4049')

This command will display the contents of memory locations X'4@49' and X'4@4A'.
The display will be in the following format:

X'4049' = 16457 (X'@GQE@') HIGH = X'EQ@Q'

aaaa bbbbb cccce dddd

aaaa...is the address specified in hex notation.

bbbb...is the decimal equivalent of ADD.

cccc...is the contents of address and address +1, in LO-HI format.
dddd...is the current HIGH$ address.

MEMORY (ADD=X'E1@@',WORD=X"'3E@A')

This command will modify memory locations ADD (X'E1@@') and ADD+l (X'El@l'),
changing them to the value of WORD. The following would be displayed after this

command:
X'E1Q@' = 57600 (X'00@@' => X'3E@A') High = X'E@@Q@'
aaaa bbbbb cccce XXXX dddd

A1l of the display is identical to the last example, except the contents of the
WORD changed will be shown, represented in the display as XXXX.

MEMORY (ADD=X'E1@@',BYTE=X'@D')

This command will change the BYTE of memory at the specified address (X'E100')
to X'@D'. The display after executing this command would be:

X'E100' = 57600 (X'000@' => X'@DP@') High = X'E@QQ'

aaaa bbbbb ccce XX dddd

A1l of the display is identical to the last example, except for the modified
BYTE change shown here with the XX.

MEMORY (GO=X'E@@("')

This command would transfer control to memory address X'E@@@'.
Note that the GO parameter may not be abbreviated.
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*x PURGE

The PURGE command allows for controlled multiple kills of disk files. The syntax is:

PURGE :d

PURGE :d (parm,parm,parm)

PURGE partspec w/wcc:d (parm,parm,parm)
PURGE -partspec w/wcc:d (parm,parm,parm)
:d is the mandatory drivespec.

partspec and -partspec are as described in the
LDOS glossary and under general information.

wCC Wild-Card Character <$> used as necessary
for masking characters.

the allowable parameters are as follows:

QUERY= ON or OFF. The default is ON.

MPW= The disk master password.
SYS Specifies System files.
DATE= represents a date entry as follows:

“M1/D1/Y1-M2/D2/Y2" indicates all files with mod
dates between the two dates specified, inclusive.

“M1/D1/Y1" will indicate all files with a mod
date equal to the date specified.

“".M1/D1/Y1" will indicate all files with mod dates
less than or equal to the date specified.

“M1/D1/Y1-" indicates all files with mod dates
greater than or equal to the date specified.

|
|
|
|
|
|
I
|
|
|
|
|
|
|
|
|
|
|
| INV Specifies Invisible files.
|
|
|
|
|
[
|
I
|
|
|
|
|
|
|
|
}
| abbr: DATE=D, INV=I, ON=Y, OFF=N, QUERY=Q, SYS=S
[

The PURGE command allows the user to kill multiple disk files without the need to
specify the individual filespecs. The user will be prompted for the disk's master
password if it 1is a password other than "PASSWORD" and not passed with the MPW
parameter. The PURGE command allows several parameters to be set, providing for a
specific group or groups of files to be purged.

If the Q (Query) parameter is not specified, or if Q is specified without a switch,
Q=Y is automatically assumed, and you will be asked before each file is purged. The
responses are <Y> to purge the file and <N> to skip it. Pressing <ENTER> will also
skip the file. The mod flag and date will be shown for each file.
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PURGE defaults to visible files only. To include invisible and system files, the I and
S switches must be specified in the command line.

The D switch allows you to choose a range of mod dates to be use as criteria for the
purge. Only those files meeting the date range will be wused. Files without dates will
never be shown if the D switch was specified.

NOTE: The files BOOT/SYS and DIR/SYS are not able to be purged and will never appear
during execution of any PURGE command.

Following are some examples and explanations of the PURGE command.
PURGE :@ (MPW="SECRET")

This command will purge all visible files on drive @, assuming that the master
password of the disk is SECRET. The purge will show each file and wait until a Y
(Yes, purge it) or a N (No, don't purge it) 1is entered. To abort the purge,
press the <BREAK> key at this prompt. If the master password does not match the
password of the disk, the purge will abort with an error message.

PURGE :1 (Q=N,I,S)

This is a very POWERFUL and DANGEROUS command. It will purge all files,
including system files, from drive 1. If the disk's master password is other
than PASSWORD, you will be prompted for it. Once the purge starts, it will
remove all files from the disk, except BOOT/SYS and DIR/SYS. YOU WILL NOT BE
ASKED BEFORE EACH FILE IS PURGED - IT WILL BE AUTOMATIC!! In other words, you
will end up with a blank, formatted disk! This is a very convenient way to clean
a disk, but be sure you don't actually need any file on the disk.

PURGE /BAS:1 (Q=N)

This command will first ask for the master password of the disk in drive 1 (if
it is not PASSWORD). Once entered, it will purge all visible files with the
extension /BAS from the disk. You will not be asked (Y/N) before each file is
killed as the QUERY was specified as N, for No QUERY desired. You will, however,
be able to stop the purge activity by pressing the <BREAK> key.

PURGE $$EX1:0 (I)

This command will purge all non-system files whose filename has the characters
EX1 as the third, fourth, and fifth characters of the filename. The wildcard
character ($) masks the first two characters of the filename (the filename may
be more than 5 characters in length, as trailing characters in the field are
ignored). The file extension will have no effect on this PURGE command. You will
be asked before any file is actually purged, as Q was not specified and
defaulted to Q=Y. Invisible and visible files will both be shown, as the I
switch was used.

PURGE /$$S:2

This command will purge all visible files on drive 2 whose file extension
contains 3 characters and ends in the Tletter S. This would purge files with the
extension of /BAS, for example. However, it would not purge the system files, as
the S switch was not specified. You will be prompted before each file is purged.
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PURGE

PURGE

PURGE

-/CMD:@ (I)
This command will purge all non-system files EXCEPT those whose extension is
/CMD. You will be asked before each file is purged.

:1 (D="02/01/81-02/04/81")

This command will purge all visible files on drive 1, as long as their mod date
is between (#2/01/81 and @#2/94/81, inclusive. You will be asked before each file
is purged.

/SCR:2 (Q=N,D="-06/02/81")
This command will purge all visible files with a /SCR extension, provided their

mod date is @6/02/81 or earlier. You will not be asked before each file is
purged.
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RENAME
This command will rename a file. The syntax is:

e S R e A R Y E R

RENAME filespecl TO filespec2
RENAME filespec TO partspec

| |
| |
| |
| no parameters are required |
| I
| abbr: NONE }
I

The RENAME command allows you to change the filename and extension of a given file.
The RENAME command will use dynamic defaults for the filename, extension, and
drivespec of filespec2. This means that any part of filespec2 that is not specified
will default to that of filespecl. The drivespec of filespec2, if specified, MUST be
the same as that of filespecl or the rename will abort and an error message will be
generated.

RENAME will not allow the changing or deleting of a file's password. To change or
alter a password, refer to the ATTRIB library command.
RENAME TEST/DAT:@ TO OLD/DAT

This command will rename the file TEST/DAT on drive @ to OLD/DAT.

RENAME TEST/DAT:( TO REAL
This command would rename the file TEST/DAT on drive @ to REAL/DAT. The
extension /DAT was not specified for filespec2, and defaulted to that of
filespecl.

RENAME TEST/DAT:@ TO REAL/
This command will rename the file TEST/DAT on drive @ to a file named REAL. The
use of the / with no characters after it in filespec2 kept the extension from
defaulting to /DAT.

RENAME TEST/DAT TO REAL/DAT
This command will search the active drives for the file TEST/DAT and rename it
REAL/DAT.

RENAME TEST/DAT TO /0LD
This command will search the active drives for a file TEST/DAT and rename it

TEST/OLD. The filename was not specified in filespec2, and defaulted to that of
filespecl.
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RENAME DATA/NEW.SECRET:1 TO /0LD

This command will rename the password protected file DATA/NEW.SECRET on drive 1
to DATA/OLD.SECRET. The filename and password for filespec? defaulted to those
of filespecl.

RENAME TEST/DAT TO TEST

This command is not a valid command, and will produce the error message
DUPLICATE FILE NAME. This is because the extension of filespec?2 will default to
/DAT, thereby creating the same filename for filespec2 and filespecl, which are
the same file.
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RESET

This command will reset Tlogical devices and provide a way to restore HIGH$ (highest
unused memory location) to the top of memory.

RESET
RESET devspec

abbr: NONE

There are two uses for RESET The first is a global reset, the second is the reset of a
single device. The global reset will reset all active devices, while the reset of a
single device will affect only that device. A device's "default driver routine"
referred to in the following explanations can be seen by doing a DEVICE command before
any configuration is done. If the device has been filtered, linked, routed, or set to
another driver, the new device address will be shown by the DEVICE command.

Single device RESET

A single device reset will accomplish the following. Any filtering, linking, routing,
or setting done to the device will be removed. Any open disk file connected to the
device will be closed. Doing a DEVICE Tibrary command will show the device pointed to
it's normal default driver routine. If the device has been created by the user, it
will be pointed NIL when reset, and the KILL library command can vremove it from the
device display at this time.

If high memory was used when this device was altered, it will not always be reclaimed
by the system. However, some routines can re-use the same memory allocation if they
are enabled again after being disabled or reset.

The following will re-use their original memory allocation if re-activated after being
disabled. See the individual sections for exact command syntax and specifications.

SPOOL Tibrary command KI/DVR, including the TYPE and JKL Options
MiniDOS/FLT PR/FLT KSM/FLT

Here are some examples of the RESET *devspec command.

RESET *PR

If you had your printer (*PR) filtered with the PR/FLT routine, the RESET *PR
command would vrestore the normal I/0 path between the printer DCB and its default
driver.

RESET *DU

Suppose you had a dummy device *DU routed to a disk file TEST/TXT, and had your
printer (*PR) linked to *DU. This configuration would cause all output to the *PR
to also go to *DU, and into the disk file TEST/TXT. If you RESET *DU, the device
table would show *DU = Nil, and the file TEST/TXT would be closed. However, *PR
would still be Tinked to *DU. Since *DU = Nil, any output sent to the *PR would be
ignored by *DU. The printer (*PR) would function normally. To clear the LINK, issue
a RESET *PR command. *DU would continue to be shown in the device table until the
system is rebooted, *DU is killed, or a global RESET is performed.
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Global RESET

The RESET command with no devspec will do a global reset. A1l system 1logical devices
will be returned to their default driver routines. A1l user logical devices will be
removed from the device control table. Any filtering, Tlinking, routing, or setting
will be cancelled. A1l open files will be closed.

The Drive Code Table will be returned to its default state, with the drive
configuration coming from the system information sectors of the current system disk.
Any software write protection will be cancelled. If your system drive has been set to
some drive other than physical drive @, be sure to insert a system disk into physical
drive @ before performing a global reset. Any high memory disk drivers such as RDUBL
or hard disk drivers will be removed from memory, and access to any drives requiring
one of these drivers will not be possible.

The system will also attempt to set HIGH$ to the top of the available memory. If
certain system functions that use the task processor are active (such as the SPOOL
library command or the blinking cursor on the Model I), the reset cannot restore HIGH$
to the top of memory. If this is the case, the following message will appear.

CAN'T RESET MEMORY, BACKGROUND TASK(S) EXIST

To reset HIGH$, you must turn off the particular function or reset the individual
device before doing the global reset.
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QOUTE

The ROUTE command re-routes input/output for a specified logical device or creates a
device. The syntax is:

ROUTE devspecl TO filespec/devspec2
ROUTE devspec (NIL)

| |
I |
| |
| (NIL) is a bit-bucket. |
| |
| abbr: NONE :
|

R A B E e e

ROUTE will re-route all I/0 for a specified logical device to another logical device,
to a disk file, or (NIL). The (NIL), or bit-bucket, means that the device is routed to
nothing. Any input sent to a device routed (NIL) will simply be ignored. A device
routed (NIL) has no output.

NOTE: No more than 4 devices may be routed at any one time on the Model III.

Anytime a device is routed to a filespec, a File Control Block (FCB) and a blocking
buffer will be dynamically allocated in high memory. The system will determine the
current HIGH$ (highest unused memory location) and use the space directly below this
location for its buffer. HIGH$ will then be decremented to protect this area.

If the designated filespec already exists, the data routed to that file will be
appended to the end of the existing file. If you wish the data to be written from the
beginning of the file, the file must be killed before the route is established. In
some cases, it will be advisable to use the CREATE 1library command to allocate
filespace before doing the route.

A new logical device may be created with the ROUTE command. To create a device, simply
route the desired devspec to another devspec, to a filespec, or to (NIL). The new
device will then appear in the device table.

To examine any currently existing routing, use the DEVICE library command. The device
notations shown directly below the disk drive configurations will indicate all
currently recognized devspecs and any routing, among other things, that has been done.

Once a device has been routed, it may be returned to its normal power-up state or
removed completely from the device table with the RESET or KILL library commands.

ROUTE *PR *DO

This command will route any data sent to the T1line printer (*PR) to the video
display (*D0). None of the characters will be printed by the line printer, but
instead will be shown on the video display. This command is very similar to LINK
*PR  *D0, the exception being that the characters are not printed by the line
printer with the route but are with the link. The line printer need not be
hooked to the system if *PR is routed to *DO. To remove the routing, use the
command RESET *PR.
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ROUTE *DU TO TEST/TXT:9

This command will route a user device (*DU) to a disk file TEST/TXT on drive 4.
A File Control Block and a blocking buffer will be established in high memory.
The device table will show the routing with an entry of:

*DU  => TEST/TXT:0

The file TEST/TXT will remain open as long as the device *DU is not RESET. The
file must be closed with the RESET *DU command prior to removing the diskette
from the drive.

ROUTE *PR TO PRINTER/DAT

This command routes all data normally sent to the line printer (*PR) to a disk
file PRINTER/DAT. The system will search all active drives and use the first
file PRINTER/DAT it finds. Any data sent to the *PR will then be appended to the
end of the PRINTER/DAT file. If the file does not exist, it will be created on
the first available drive. An FCB and blocking buffer will be allocated in high
memory and the file PRINTER/DAT will remain open until the *PR is reset.

Before routing any device to a disk file, it is advisable to determine the amount of
free space available on the diskette. Make sure the space available on the disk is
adequate to hold the amount of data you wish to route to it! A "Disk space full® error
may hang up the system if encountered when writing to a file via the ROUTE command.

The constant "EOF maintenance" file mode may be useful to invoke when routing to disk
fites (see use of the "trailing ! character" with filespecs, in the Glossary). This
will cause the EOF (End Of File) to be updated after each buffer is written to the
file. If EOF maintenance is not invoked, then the EQOF will not be written to the file
until the routing is reset, which will properly close the file. If a file is not
properly closed, the data written to it may not be recoverable. If a "Disk space full"
error is encountered when the EOF maintenance has been invoked, all data up to the
Tast "full" buffer written to the file will be intact, and the file will be readable
by the system.
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RUN
The RUN command will load a program into memory and then execute it. The program must
be in load module format. The syntax is:

filespec is any valid LDOS filespec of a file in
load module format.

I |
I I
I I
| |
I |
| (X) is optional to execute the program from a |
’ non-system disk for the single drive user. %
| I
| I
| I
| I
| I

parm optional parameters to be passed to the
filespec program.

abbr: NONE

The RUN command will load in a load module format program that resides above X'51FF',
and then execute the program. The default extension for the filespec is /CMD. If the
program resides on a non-system diskette, the (X) parameter may be specified to load
the program from that diskette and begin execution only after a system disk has been
reinserted in drive @.

If the (X) parameter is used the program must load above X'52FF'.

The RUN command is identical to the LOAD command except for the fact that control is
transferred to the program module transfer address rather than returning to the
system. Load module format programs may also be directly loaded and executed from the
LDOS Ready prompt by simply typing in the name of the program.

Following are some examples of the RUN command.

RUN SCRIPSIT/LC
SCRIPSIT/LC

Both of these commands will produce the same results. The program SCRIPSIT/LC
will be loaded into memory and executed.

RUN LBASIC
LBASIC

Both of these commands will produce the same results. They will load a program
named LBASIC/CMD and execute it. Note that the file extension defaulted to /CMD
when not specified by the RUN command.

RUN (X) INVADERS/CMD
This command is for the single drive user. It will load the program INVADERS/CMD
from any disk, whether or not it is an LDOS system disk. After the command has
been entered, you will be prompted with the message:

INSERT SOURCE DISK <ENTER>
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At this point, you should insert the diskette containing the program in drive @
and press <ENTER>. After the program is loaded, you will be prompted:

INSERT SYSTEM DISK <ENTER>

You should now insert your LDOS system disk back into drive @ and press <ENTER>.
Program execution will begin at this point.
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SET

This command sets a logical device to a driver routine. The syntax is:

devspec any currently enabled logical device.
filespec any valid “"driver type" program.

parms optional parameters required by the driver
program specified with filespec.

abbr: NONE (except as allowed by the driver program).

The SET command will set a logical device to a driver program. It does this by Toading
the specified driver program, which will relocate itself into high memory just below
HIGH$, lowering HIGH$ to protect itself. Once a device is set, any I/0 to or from the
device will be controlled by the new driver routine. LDOS will allow the passing of
parameters to the driver program. These parameters are totally independent of the SET
command, and are determined only by the needs of the driver program.

The filespec parameter is the filespec of the driver program. The default extension
for this file is /DVR.

When a device is set, any previous filter, route, 1link, or set of that device will be
destroyed. Once a device has been set, it will remain set until it is either routed or
reset. The driver program will remain in high memory even if the device is reset.

The KI/DVR program will re-use its original high memory allocation if reset and then
set again. See the KI/DVR section for exact details.

A1l other setting of devices will produce the following results:

If a device 1is reset, and then set again, the driver routine will load in below the
current HIGH$. As a result, the setting, resetting, and then setting again of devices
will cause the available memory to continue shrinking. Once a driver program is
loaded, it will not be removed from memory or overwritten, even if the same device is
reset and then set to the same driver. A global reset (if allowable) will remove this
driver program and free up the memory by resetting HIGHS.

For complete information on the Device Driver programs supplied with the LDOS system,
refer to section 5, DEVICE DRIVERS.

SET *CL TO RS232T/DVR (BAUD=30@,WORD=7)
SET *CL RS232T (BAUD=3@¢,WORD=7)

These two commands produce identical results. The TO is optional and may be
replaced by a single space. Specifying the filespec RS232T/DVR produces the same
results as specifying the filespec RS232T, as the default extension is /DVR. The
RS232T program is for the Model III computer. The Model I version could be used
instead with identical results.
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These commands set the Comm Line (*CL) to a driver routine called RS232T/DVR.

This is an actual LDOS driver progrezm, and is described in the DEVICE DRIVER
section. The parameters BAUD and WORD are valid parameters of the RS232T/DVR

program. A1l I/0 to/from the Comm Line will be sent through this driver routine,
and be properly dealt with to be sent out the RS-232 interface.

SET *KI INKEY (F=64)

This command sets the keyboard (*KI) to a user driver program named INKEY/DVR,
and passes the parameter F=64 to the driver program.

SET *PR RS232x

This command would set *PR (the 1line printer) to one of the supplied RS232
driver programs. This would be the normal way to use a serial printer with LDOS.
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S P L

The SPOOL command establishes a FIFO (First In, First OQut) buffer for a specified
device (usually a line printer). The syntax is:

SPOOL devspec (OFF)

devspec is any valid LDOS device.

filespec is an optional LDOS filespec.

OFF  turns off the spooler and resets devspec.

MEM= Memory to be used by the spooler.

DISK= Disk space to be used by the spooler (# to bb)

aa Amount of memory to be used, in blocks of
1K (1024 bytes). 1K is automatically used.

bb Amount of disk space to be used in blocks of
1K (1024 bytes).

abbr: DISK=D, MEM=M, OFF=N

*kk NOTE *kkk

For proper SPOOL operation, the KI/DVR program must have been set before turning
on the spooler.

The SPOOL command will establish a FIFO buffer for a specified device. A1l output sent
to the device will be placed in an output buffer consisting of memory and/or disk
buffers, and will be sent to the device whenever that device is available to accept
this data.

The minimum amount of memory required by the SPOOL command is 1K (1024 bytes) for the
memory buffer. The filespec is optional, and if no disk buffers are required, it is
possible to spool strictly to memory. If disk space is requested, additional memory
will be used to map the spool file area. The more disk space used, the Tlarger the
required memory block will become.

Using parameters that would cause the memory used to go below X'80@¢' will not be
allowed (Note that X'80@@' is an approximate value, and may vary +/- 256 bytes).

When the spooler is active, output to the specified device is treated in the following
manner. Any output data which cannot immediately be accepted by the device is sent to
the memory buffer. When the memory buffer is full, the data is sent to the disk buffer
(if one has been specified). The stored information is sent to the device in a FIFQ
manner. Output of the stored data to the device is carried on as a background task
even when the system is performing other functions.

The following rules govern the memory and disk space allocation:
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PARAMETER: MEM

As stated earlier, the SPOOL command will always require a minimum of 1K (1024)
bytes for a memory buffer. If more memory is required, it may be allocated with
this parameter. For example:

MEM=10

This command will allocate 10K (10,240 bytes) of memory to be used as a spool
buffer. This memory will be dynamically allocated by the fully integrated spool
system processor to provide the most efficient operating environment, depending
on the particular configuration you have established for your LDOS system.

If this parameter is not specified, 1K of memory will automatically be allocated
for the spool buffer.

PARAMETER: DISK

This parameter sets the maximum amount of file space to be allocated for the
spooling. Disk space is allocated in blocks of 1K (1024 bytes), the same as
memory. When this parameter is set, the system will create a file of the size
specified. If this parameter is not specified, the SPOOL command will
automatically allocate approximately 5K of disk space, depending on the
particular disk type. The file name of this file will be determined by the
filespec parameter.

To prevent the SPOOL command from using any disk space, specify this parameter:

(DISK=)
(DISK=@)

By specifying the DISK= parameter with no size, the system will not allocate any
disk space to the SPOOL command and will not create any file.

PARAMETER: filespec

NOTE: For the filespec parameter to be valid, the DISK= parameter must not have
set the disk file allocation to zero.

The filespec is the name of the file the SPOOL command will write to any time
its memory buffer is full. The default extension for this file is /SPL. The
default filename will be the two letters of the devspec which 1is being spooled.
Refer to the following examples.

SPOOL  *PR  TEXTFILE:@...The filespec will be TEXTFILE/SPL:@, as the file
extension was not specified and defaulted to /SPL.

SPOOL  *PR PR/TXT:@...The filespec will be PR/TXT:0. Specifying the /TXT
extension will override the default /TXT.

SPOOL *PR :1...This command will, look on drive 1 for a file named PR/SPL. If the
file PR/SPL:1 s not found, it will be created on drive 1 with a length
determined by the DISK= parameter.

SPOOL  *PR...This command will search all active drives for a file named PR/SPL.
If this file is not found, the file PR/SPL will be created on the first
available drive (with the file size determined from the DISK= parameter).
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The following examples will show some possible combinations of the spool parameters.
SPOOL *PR TEXTFILE:¢f (MEM=5,DISK=15)

This command will allocate 5K of memory and 15K of disk space in a file named
TEXTFILE/SPL on drive @#. Any output sent to the printer will be buffered and
sent to the line printer (*PR) as fast as the printer can accept the characters.
Even 1if current program printing functions exist, other functions will be
carried out and the line printer will continue to receive data from the spooled
buffers as fast as it can accept the data. The other program function processing
will be carried on with 1ittle noticeable interruption. If the 5K memory buffer
is filled, the data will then be written to the disk file TEXTFILE/SPL on drive

g.

SPOOL *PR (MEM=1¢/,DISK=)

This command will create a 10K memory buffer for any data that is to be sent to
the Tine printer (*PR). If a printer command is received, the data will be
immediately sent to the 10K memory buffer, and then spooled to the line printer
whenever the printer can accept it (i.e whenever the printer is not printing or
otherwise in a BUSY or FAULT state). Since the data is sent to the printer as a
background task, normal program execution will continue to take place. Note that
none of the spooled data will be sent to a disk file, as the parameter DISK= was
specified without any size. If the memory buffer is filled, processing of the
current program functions will halt until the line printer has printed enough
data to bring the outstanding character count below 1@k (the size of the memory
buffer).

If you are running an applications program that involves output to the Tine printer,
it is possible that the overall efficiency of the program may be improved by
activating the LDOS spooler. The size of the program and the available free memory and
disk space will determine the amount of spooling available for your needs.

ONE NOTE OF CAUTION: the spool file on disk will remain open as long as the
spooler is active. Do not kill this file or remove the diskette without first closing
the file! You will not be allowed to do a SYSTEM (SYSGEN) if the spooler is active.

The file may be closed by turning the spooled device OFF. The proper syntax is:

SPOOL devspec (OFF)
SPOOL devspec (N)

Either of these two commands will turn off the spooler and close the associated disk
file. Additionally, any other filtering, linking, setting, or routing done to *PR will
be reset. Please note that the disk file will not be closed by resetting or killing
the spooled device. It must be turned off to close the file.

Once the spooler is turned off, it may be turned on again. Doing so will re-use the
same memory locations allocated when it was originally turned on. The following
restrictions will apply:

The original parameters will be stored. If turned off and then back on, any
parameters specified may not exceed the memory or disk parameters originally given,
or an error will occur. However, memory or disk space parameters may be diminished.

The origina]hétored parameters will not be affected by turning the spooled device
off and then back on.
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* SYSTEM

This command is used to configure the user definable areas of your LDOS system. The
syntax is:

T L NS N T S S N I S N T T I N N I T T ST S NRE SN S I oS RNRNS I NSRS ERR SIS EER

SYSTEM (parm,parm,...)

Allowable SYSTEM parameters are:

ALIVE BASIC2 BLINK
BREAK BSTEP DATE
DRIVE GRAPHIC SvC
TIME TYPE UPDATE

Parameter arguments will be detailed in this section.

I |
I I
I I
I I
| I
| :
% SYSGEN SYSRES SYSTEM i
I I
| I
| abbr: ON=Y, OFF=N |
I I

The existing configuration of your LDOS system can be seen by doing the DEVICE and
MEMORY commands. The SYSTEM command can set or change the disk drive configuration as
well as turn on or off different keyboard, video, and hardware drivers. Each valid
SYSTEM command will be discussed in this section.

Once your LDOS system has been configured, you may store the configuration on the
drive § disk with the SYSTEM (SYSGEN) parameter. Please read this section thoroughly
to determine the different SYSTEM command uses, and to discover exactly how other LDOS
commands will affect the (SYSGEN) parameter.

Certain of the SYSTEM commands must Tload driver routines into high memory to
accomplish their functions. When they do this, they determine the highest unprotected
memory location (referred to as HIGH$) and Tload directly below this Tocation. After
loading, the LDOS system moves HIGH$ down to protect these routines. If you have
executed any SYSTEM commands that require the use of this high memory, be aware that
your overall free memory will be decreased accordingly.

Most of the following parameters for the SYSTEM command may be wused together in the
same command line. To do this observe the syntax: SYSTEM (parm,parm,....,parm). Each
parameter must be accompanied by its switch or setting as required.

The following pages give complete descriptions of the SYSTEM parameters.
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SYSTEM (ALIVE=switch)

The SYSTEM (ALIVE) parameter displays an "alive" character in the upper right
corner of the screen. It is primarily used to determine the current state of the
task processor. If the alive bug is moving, the task processor is running. Note
that the alive bug may continue moving (indicating an alive system) even when the
TRACE Tibrary command display has stopped.

The switch is either ON or OFF. If not specified, ON is assumed. The ALIVE
parameter uses some RAM in high memory.

SYSTEM (BASIC2)

This command will direct you to the ROM Basic in the TRS-8@ computer. Typing in
SYSTEM (BASIC2) while in the LDOS READY mode will function identically to pressing
the reset button with the <BREAK> key held down. The screen will clear, and “Cass
?"  (Model III) or "Memory Size?" (Model 1) will be displayed 1in the upper 1left
corner of the display. Any routing, 1linking, or driver routines set under LDOS will
be reset to the normal ROM Basic drivers. While in ROM BASIC, none of the disk
functions are available for use and you cannot return directly to LDOS or LBASIC.
You must press the reset button or turn off the computer and go through power up to
get back to the operating system.

SYSTEM (BLINK=aaaa)

This command controls the LDOS cursor character. The parameter aaaa can be
represented as ON/OFF or as a decimal value. The cursor character numbers in the
following examples are the ASCII values (in decimal) of the TRS-8@ character set.
This command will use high memory on the Model I.

ON..... Turns the blinking cursor on, with the cursor character being a graphics
character (character 176).

OFF....Turns off the blinking cursor. On the Model III, the cursor character will
be a non-blinking graphics character. The Model I will have the normal power-up
cursor.,

aaaa can also be represented as any displayable ASCII character value. For

example, if the command SYSTEM (BLINK=42) were given, the blinking cursor character
would be an asterisk (character 42).

SYSTEM (BLINK,LARGE)

This command turns on a large (character 143) blinking cursor.

SYSTEM (BLINK,SMALL)

This command turns on a small (character 136) blinking cursor.
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SYSTEM (BREAK=switch)

This command will enable or disable the <BREAK> key. The allowable switches are ON
or OFF. If switch is not specified, the default will be ON. Once the <BREAK> key is
disabled by doing a SYSTEM (BREAK=0FF) command, pressing it will have no effect,
and the system break bit will not be set. It may be re-enabled at any time by doing
a SYSTEM (BREAK=ON) command. The (BREAK=0ON) will also enable the <BREAK> key if it
was disabled by the AUTO 1library command. No memory will be wused with this
parameter.

NOTE: Specifying (BREAK=0FF) will prevent routines such as the BUILD Library
command from exiting when the <BREAK> key is pressed!.

SYSTEM (BSTEP=n)

This command will establish the default bootstrap step rate used with the FORMAT
utility. The BSTEP value can be #, 1, 2, or 3. These values correspond to the step
rates as described in the SYSTEM (DRIVE=,STEP=) command. This value will be stored
in the system information sector on the current drive @#. If you switch drive @
disks or change drive @'s with the SYSTEM (SYSTEM) command, be aware that this
default value will be taken off the new drive @ disk.

SYSTEM (DATE=switch)

This command is used to enable or disable the initial prompting for the date on
power up. The diskette may not be write protected when wusing this command. The
switch may be ON or OFF as follows:

ON....Enables the date prompt if it has been disable with the OFF parameter., If the
switch is not specified, on is assumed.

OFF...Disables the date prompt on power up or reset.

Since the date is used extensively throughout the LDOS system, it is recommended
that you never disable the initial date prompt with this command. The date will
remain set even if you press the computer's reset button, so you will not have to
re-enter it.

SYSTEM (DRIVE=d,parm,parm,...)

This command sets certain parameters for the disk drives in your system. Refer to
the following for explanation of the allowable parameters. This command uses no
extra memory.

DRIVE=d represents any valid drive number in your system. Only one DRIVE=d
parameter can be used in any system command.line.

CYL=nn.......This command will set the default number of cylinders (in the range 35
to 96) to be used with the FORMAT utility for the specified floppy drive. This
value will be written to the system information sector on drive @#. If you switch
drive @ disks, be aware that this value will be taken from the new drive @ disk
when formatting.

DELAY=0FF....This command is valid only for 5 1/4" drives. The DELAY is the time
allowed between drive motor start up and the first attempted read of the diskette
in that drive. The OFF parameter sets this delay to .5 seconds.
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DELAY=0ON..... This command is valid only for 5 1/4" drives. The ON parameter sets
the delay between drive motor start up and the first attempted read to 1 second.
This is the normal DELAY time for all 5 1/4" drives.

DISABLE...... This command will remove the specified drive number from the Drive
Code table. Once disabled, any attempt to access that drive will cause the message
"I1legal Drive Number" to appear. The drive can be re-enabled with the ENABLE
parameter.

ENABLE..... ..This command will enable the specified drive number and place its
configuration information in the Drive Code table. If you enable a drive that has
not been previously enabled or set up with the SYSTEM (DRIVE=,DRIVER) command,
totally unpredictable results may follow.

STEP=n....... This parameter will set the stepping rate for the specified drive
number, where n is a number @ to 3. The following table Tists the different
stepping rates in ms (milliseconds) for 5 1/4" drives. Do not select a step rate
faster than your drive can handle.

n=9 51/4" step rate = 6 ms
n=1 5 1/4" step rate = 12 ms
n=2 5 1/4" step rate = 20 ms
n=3 5 1/4" step rate = 3¢/40 ms

The 30/40 are dependent on whether you are using a double/single density disk
controller chip. Model 1III owners will have the 30 ms step rate, while Model I
interface owners will have the 40 ms step rate. The fastest step rate for the Model
I will be 12 ms when using single density disks. Using Radio Shack's double density
board in the Model I will provide the 6 and 30 ms step rates.

SYSTEM (DRIVE=d,DRIVER="filespec")

To access the disk drives, LDOS will use information stored in memory in the Drive
Code Table (DCT). No special configuration should have to be done wunless Hard
drives are used. To configure the system for Hard drive types, it will be necessary
to use this SYSTEM command.

The MODx/DCT program supplied will allow you to change the 1logical drive numbers
for your 5 1/4" floppies. This may be desireable when running hard disk systems.

SYSTEM (DRIVE=d,WP=sw)

This command will allow you to software write protect any or all drives currently
enabled. Only one DRIVE=d parameter may be entered on the command line.

The parameters for this command are as follows:
d = the drive number affected.

sw = the switch ON or OQOFF. ON will set the write protect status, and OFF remove it
and allow the drive to be written to.

The command with no drivespec specified will act globally. That is, SYSTEM (WP=0ON)
will write protect all drives in the system, and SYSTEM (WP=0FF) will remove any
software write protection that has been done on any drive. The WP=0FF parameter
will have no effect on a disk physically protected with a write protect tab. Note
that if the flag ON or OFF is not specified, ON is assumed.
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SYSTEM (GRAPHIC)

This command informs the LDOS system that your 1line printer has the capability to
directly reproduce the TRS-84 graphics characters during a screen print (screen
print is enabled as a parameter of the KI/DVR program, DEVICE DRIVER section). If
this parameter is used, any graphics characters on the screen will be sent to the
line printer during a screen print command, either from the DOS Tlevel or with
LBASIC's CMD"*". Do not use this parameter unless your printer is capable of
directly reproducing the TRS-8¢ graphics characters.

SYSTEM (SvVC)

This command will load a Supervisory Call (SVC) table into high memory. A complete
description of the SVC table can be found in the Technical Information section. You
must have set *KI to the KI/DVR program if you wish to use the SVC table.

SYSTEM (SYSGEN=switch)

This command creates or deletes a configuration file on the drive @ diskette, where
switch represents the following parameters:

ON..... creates a configuration file.
OFF....deletes the configuration file.

If switch is not specified, ON is assumed. That is, SYSTEM (SYSGEN) is the same as
SYSTEM (SYSGEN=ON). After a SYSTEM (SYSGEN=0OFF) command has been given, the current
configuration of the system will not change until the system is booted again.

When the SYSGEN parameter is used, all current device and driver configurations
will be stored on the diskette in drive @#. An invisible file named CONFIG/SYS will
be created to hold the configuration. Each time the system 1is booted, the
configuration stored in this file will be loaded and set. To prevent this automatic
configuration, hold down the <CLEAR> key while the boot is in progress. Note that
the system configuration will take place before any AUTO'ed command is executed. In
addition to the SYSTEM commands and parameters listed 1in this section, the
following will be stored in the configuration file by a SYSTEM (SYSGEN) command:

1) A1l filtering, 1linking, routing, or device setting that has been done. This
includes the RS232 and KI drivers.

2) Any active background tasks (CLOCK, DEBUG, SPOOL, or TRACE).

3) Any special utility routines or user assembly language programs loaded into high
memory and protected with the MEMORY command. A1l memory from HIGH$ to the
physical top of memory will be written to the CONFIG/SYS file.

4) The present state of VERIFY (either ON or OFF).

5) A1l Device Control Blocks. This will include the current lines per page and line
counter stored in the printer DCB.

6) The state of the CAPS lock for the keyboard.

Certain LDOS features should never be SYSGENed if a disk file is involved. They are
any ROUTE or SET involving a disk file. SYSGENing open files can cause loss of data
if the disks are switched in the drives without the files being closed. Disk
switches with open files can also cause existing data to be overwritten.
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SYSTEM (SYSRES=n)

This command will allow you to reside certain LDOS system overlays 1in high memory.
SYS files 1-5, and 8-12 may be loaded using this command. Note that each overlay
will vrequire 1K (1024 bytes) of memory. This command does NOT allow multiple
entries on the command line. For example, SYSTEM (SYSRES=1,2,3) will result in only
SYS3 being made resident.

Having certain of these SYS overlays resident in memory will speed up most disk I/0
operations, as these modules will not have to be Tloaded from disk. It will also
allow you to purge these overlays from your system disk, providing more room for
data and programs. A description of the SYS overlay functions may be found in
Section I. Overlays 2, 3, 8, and 10 must be resident for certain types of backups
(see the BACKUP wutility section). SYS2 and SYS3 must remain on any booting disk if
a configuration file created with the SYSGEN parameter is to be loaded.

The DEVICE library command will show any overlays that are currently resident in
high memory.

SYSTEM (SYSTEM=n)

This command will allow you to assign a drive other than drive @ as your system
drive. It will do this by swapping the DCT (Drive Code Table) information of the
drive specified with the current system drive. Note that there must be a diskette
containing the necessary system files in the drive specified!

Once this command has executed, LDOS will look for any needed system files on the
new system drive. Also, the defaults for number of cylinders and the bootstrap step
rate use by the FORMAT utility will now be taken from the new system drive. If
necessary, use the SYSTEM parameters (BSTEP) and (DRIVE=,CYL=) to establish these
defaults on the new system disk. The 1logical drive numbers will also be changed -
addressing drive § will now access the newly specified system drive, and vice
versa.

This procedure may be repeated, and a swap of the current system drive with the
drive specified will occur. The logical drive numbers will also change again. Be
careful when repeating this command, or you may Tlose track of which drive is
currently assigned to what Togical drive number.

Note that doing a global RESET library command will reset all drive DCTs to their
default configurations. Be sure to have a system disk in physical drive @ before
performing a global RESET command.

SYSTEM (TIME=switch)

This command will enable or disable the prompt for the time on power up or reset.
You must not have a write protected disk in drive @ if using this command. The
switch is either ON or OFF as follows:

ON....Enables the time prompt on power up or reset. If the switch is not specified,
ON is assumed.

QFF...Disables the prompt for the time on power up or reset.
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SYSTEM (TYPE=switch)

This command will turn on or off the task processing of the KI/DVR type ahead
feature. If you have set *KI to the KI/DVR program specifying the (TYPE) parameter
and wish to temporarily suspend the type ahead feature, use the SYSTEM (TYPE=OFF)
command. This will turn off the type ahead processing without disturbing any other
filters you may have applied to the keyboard. The type ahead task processing may be
restarted with the SYSTEM (TYPE=0ON) command.

SYSTEM (UPDATE=switch) - *** Model I only ***

The UPDATE parameter will allow the system date to be updated if the real time
clock passes midnight (23:59:59). The date will advance one day and the day of the
week and day of the year will also change. This routine will use some high memory.
Due to hardware differences, this routine will not work on the Model III.

The switches are ON or OFF, to enable or disable the update function. Doing a
global RESET library command will disable the update function.
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*x TIME

This command is used to set the time for the "real time" clock.

PR RS Cr S S EE EER E E E T T E E E E E E E E E E E E N RN S S S S SR SIS RESSE s SRR =SS

TIME hh:mm:ss

abbr: NONE

| |
| TIME %
[

{ hh= hours @@-23 !
| mm=  minutes @@-59 |
| I
| ss= seconds @@-59 |
| |
| |
| I

The TIME Tibrary command is used to adjust the time kept by the system's real time
clock. You will can also be prompted on power up or reset for the time. This prompt
may be enabled and disabled with the SYSTEM (TIME=) Tlibrary command. The clock
function 1is normally controlled by hardware circuits in the expansion interface (Model
I) or by a signal developed from the AC power line (Model III). This time 1is not an
actual "real time" clock, as the clock referred to is used by many different software
and hardware devices. Certain system operations require that the clock be turned off
altogether. You are advised not to depend on the clock for constantly accurate time
and date information.

The time setting of the clock can be examined or set as follows:

Issuing a TIME command with no parameters will display the current setting of the
clock. The clock will be reset to 90:00:00 every time you power up, press the reset
button, or issue a BOOT library command.

To set the clock, use the command TIME hh:mm:ss, specifying the hours, minutes and
seconds desired. The latest time acceptable is 23:59:59, as the clock will always
run in the 24 hour mode.

The time lag between pressing the <ENTER> key and the time that will actually be set
on the clock will be approximately 2 seconds (the time needed to execute the TIME
command). It is usually best to type in the command TIME and then the time plus
several seconds after the correct time. Wait for (seconds -2) to come up on your watch
and press <ENTER>. This will give you the correct time on the clock.

There are several ways for application programs to retrieve the current time setting
of the clock. At an assembly language level, a call to the @TIME vector will return
the time. When using LBASIC, the time can be returned through the TIME$ variable.

The time may be constantly displayed on the video screen by issuing a CLOCK library
command or with the <C> key function of the MiniDOS keyboard filter program. Either of
these commands will enable or disable the clock display in the upper right hand corner
of the screen. ;

On the Model III, the LBASIC commands CMD"R" and CMD"T" will also turn on and off the
clock display.
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= IRACE

This command displays the user's Program Counter address (PC register of the Z-8¢
processor) in the upper right corner of the video display. The syntax is:

TRACE
TRACE (ON)
TRACE (OFF)

abbr: ON=Y, OFF=N

NN N N R N N e I I I S SR N SN NSNS NSRS NSRS EERsn =R

This command will display the contents of the Program Counter on the video display.
The display will be a hexadecimal address. Any information normally displayed on the
top line (print Tlocations 45 - 48) will be overwritten by the trace display. The
display is constantly updated as a high priority background task. The TRACE command is
primarily useful during debugging of assembly language programs.

The trace display will halt if an assembly language program disables the interrupts,
or if an LBASIC program (Model I only) does a CMD"T". Doing a CMD"R" will restart the
trace display.
The allowable commands are:

TRACE (ON) Turns the TRACE on.

TRACE (OFF) Turns the TRACE off.

TRACE Turns the TRACE on, the default parameter being ON.

NOTE: TRACE, along with some other operations, may not function properly on the Model
IIT when the display is in the 32 character mode.
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* VERIFY

The VERIFY command forces all disk writes to be verified with a read-after-write
operation. The syntax is:

switch is the parameter ON or OFF, ON is the default

abbr: ON=Y, OFF=N

e s e e T S o e s o e S e S T T S I I T i N e T T I I e e R e e e e i o e e e A e e A e e e

The VERIFY command will determine whether or not writes to a disk file are verified
with a read-after-write operation. The state of the VERIFY command may be saved in the
configuration file with the SYSTEM (SYSGEN) library command. The normal power up
condition is VERIFY (ON). To cause a read after write verify of every write operation,
you must specify the command VERIFY or VERIFY (ON).

The VERIFY command works by reading the checksum of the 1last written sector and
comparing it against the checksum recorded when the sector was written. It does not do
a byte for byte verify on the information in the disk sector. Anytime that an error is
detected, the appropriate error message will be displayed.

Although having the VERIFY function turned on will provide the greatest reliability
duging disk I/0, it will also increase the overall processing time whenever a disk
file is written to. The user must determine if the increase in reliability warrants
the increase in processing time. It 1is recommended that verify be turned on anytime
critical data or program files are being written.

The command VERIFY (OFF) will disable the read-after-write verification.
A1l disk writes will automatically be verified during any BACKUP utility function,

whether the VERIFY command has been issued or not. Also, certain critical writes to
system tables and any write to the directory will always be verified.
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BACKUP

The BACKUP utility is provided to duplicate data from a source disk to a destination
disk. The syntax is:

=SS ESSSSSSSSSSSSSSSSS========

BACKUP :s TO :d (parm,parm)
BACKUP partspec w/wcc:s TO :d (parm,parm)
BACKUP -partspec w/wcc:s TO :d (parm,parm)

:s the SOURCE drivespec.
:d the DESTINATION drivespec.

Allowable parameters are as follows:

MPW="aa" passes the source disk's Master Password.

VIS indicates Visible files.

SYS indicates System files.

INV indicates Invisible files.

MOD indicates files Modified since last backup.

QUERY parameter indicating Query each file before
moving. The switch ON or OFF may be specified.

on the destination disk.
NEW will backup only those files not already on
the destination disk.
X allows backups with no system disk in drive 0.
DATE= “M1/D1/Y1-M2/D2/Y2" will backup only those

files whose mod dates fall between the two
dates specified, inclusive.

“M1/D1/Y1" will backup all files with mod
dates equal to the specified date.

"-M1/D1/Y1" will backup all files with mod
dates less than or equal to the specified date.

“M1/D1/Y1-" will backup all files with mod
dates greater or equal to the specified date.

I
I
I
I
I
I
|
I
|
I
I
I
I
|
I
I
|
I
I
|
|
| OLD will backup only those files already existing
I
I
I
I
I
I
I
I
I
I
I
I
|
I
I
I
I
|
{
} abbr: QUERY=Q, INV=I, MOD=M, SYS=S, VIS=V, DATE=D

The BACKUP command will move all or part of the data from a specified source disk to a
specified destination disk. The parameters of the BACKUP command may be used to
determine which data will be moved. A1l of the parameters are optional, with only the
source and destination drivespecs being prompted for if not entered. If the source
disk contains a password other than "PASSWORD", it will be prompted for if not passed
with the MPW= parameter.
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*k% NOTE ***

Due to the complexities involved with handling many different disk drive
configurations, the LDOS BACKUP wutility demands that destination disks must be
formatted before the backup begins. This format before backup requirement is found in
most Tlarge operating systems that allow many different diskette types. Having the
destination disk formatted will allow the BACKUP utility to determine if a Mirror
Image (exact cylinder for cylinder copy) backup 1is possible, or if it will be
necessary for the backup utility to do a file by file duplication.

There are three types of backups available with LDOS. They are MIRROR IMAGE, BACKUP BY
CLASS, and BACKUP RECONSTRUCT. Certain rules determine which type of backup will be
done.

A mirror image backup will be attempted if the size and the density are identical
on the source and destination disks. The number of cylinders need not be identical

as long as the destination disk has a cylinder count greater than or equal to the
source disk.

A backup by class will be done if the user specifies a partspec or any parameter
except "X" or "MPW" in the command line.

A backup reconstruct will be done if the size or the density differs between the
source and destination disks.

A backup by class and a backup reconstruct function identically, doing a file by
file copy. The only difference is that a backup by class is initiated by the user
and a backup reconstruct is initiated by the system.

It s necessary for backup to turn off the system real time clock during certain
operations. For this reason, the message:

NOTE: REAL TIME CLOCK NO LONGER ACCURATE

will appear after the completion of the backup. This is merely an informative message
reminding you the clock is no longer accurate.

If the backup is being done from a JCL file, the following rules will apply:

If the backup is mirror image, the Pack IDs (disk name and master password) must be
the same or the backup will abort.

Backup with the (X) parameter, single drive backups, and backups with the (Q)
parameter cannot be done from a JCL file.

Mirror image backups

A mirror image backup is basically a cylinder for cylinder copy from the source to the
destination disk, with only those cylinders that actually contain data being moved.
The date on the destination disk will be changed to the current system date. However,
the boot sector containing the bootstrap step rate will remain untouched on the
destination disk.

A mirror image backup will always compare the disk Pack ID's (disk name and master
password) to make sure they are identical. If they are not, you will see the following
message:
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DIFFERENT PACK ID'S! ABORT BACKUP?

Answer this question <Y> to abort the backup or <N> to continue the backup. If you use
informational disk names when formatting diskettes, this checking of Pack ID's should
help prevent you from backing up the wrong disks.

If the source and destination disks have different cylinder counts, the following
message will appear:

CYLINDER COUNTS DIFFER - ATTEMPT MIRROR IMAGE BACKUP?

Answer this prompt <Y> to attempt a mirror image backup or <N> to force a backup
reconstruct. The destination disk will have its directory on the same track as the
source disk, even though this may not have been the case before the backup began. The
information on the destination disk will be updated to reflect the true cylinder count
and available free space.

You may also see the following message appear at times:
BACKUP ABORTED! DESTINATION NOT MIRROR-IMAGE.

This will occur if the destination disk 1is missing a cylinder that contains
information on the source disk. This may be the case if the destination disk was
formatted with fewer cylinders than the source disk, or if cylinders were locked out
on the destination disk during formatting. VYou can use the FREE Tibrary command to
check the destination disk for locked out cylinders.

After all cylinders are moved to the destination disk, the backup utility will attempt
tevremove the mod flags from the source disk. If the disk is write protected, you will
see the message:

CAN'T REMOVE MOD FLAGS - SOURCE DISK IS WRITE PROTECTED
After the backup has completed, the destination disk will have the same Pack ID as the
source disk. The destination disk date shown with the DIR or FREE library command will
be changed to the current system date.

Backup by class and Backup reconstruct

These two backup types function identically, doing a file for file copy from the
source to the destination disk. Unlike a mirror image backup, files that exist on the
destination disk but are not on the source disk will remain untouched by the backup.
When the backup is complete, the destination disk will contain all files moved from
the source disk plus any other files that existed on the destination disk before the
backup began. The destination disk Pack ID and date will not be changed by the backup.
These types of backups may NOT be done on a single drive.

There are some things done when the file SYS@/SYS is included in this type of backup
that are not readily apparent. Certain information about the default drive types and
the state of the SYSTEM (SYSGEN) configuration parameter are moved from the source to
the destination disk. The destination will have the following set equal to the source
disk, regardless of how the destination disk was previously configured.

The state of the SYSGEN (on or off) of the destination disk will be changed to
match that of the source disk.

The initial date and time prompts (on/off) on power up will be set to match those
of the source disk.
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The default drive configurations will match those of the source disk.

It is possible to backup from a disk with a capacity greater than that of the
destination disk, such as from a hard drive to a 5" floppy. To do this, format as many
destination disks as will be needed to hold all of the information to be moved. As the
backup progresses and the first destination disk is filled, you will be prompted with
the flashing message:

DISK IS FULL. ENTER NEW FORMATTED DESTINATION DISK <ENTER>

At this point, remove the full destination disk and insert a new formatted disk in the
drive, Pressing <ENTER> will cause the backup to continue. You may perform this disk
swap as many times as necessary to complete the backup.

Backup will not allow a single file to be split across destination disks. If you have
a file that is larger than the capacity of the destination disk, you will not be able
to copy it with the backup command. (Use HARDCOPY/BAS to back up this type of file.)

Both backup by class and backup reconstruct will attempt to remove the mod flags from
the source disk. If the source disk is write protected, you will see the following
message appear after the first file has been copied:

CAN'T REMOVE MOD FLAGS - SOURCE DISK IS WRITE PROTECTED

To provide a more readable display, this message will not be displayed after every
file, although the mod flags will not be removed from any source files.

Backups with the (X) parameter

The X parameter will allow you to perform backups without the need for the system
files to be on the drive @ disk. This will allow backing up data disks of different
sizes or capacities on a 2 drive system. Single drive owners will be limited to mirror
image type backups.

If the backup will be by class or a reconstruct, two drives must be used. Also, the
system modules 2, 3, 8, and 10 must be resident in memory (see the SYSTEM (SYSRES=)
Tibrary command).

When doing a backup with the X parameter, you will be prompted to insert the proper

disk in drive @#. You may be prompted to switch drive @ diskettes, depending the type
of backup you are doing and the system modules you have resident.

Using the backup parameters

Many of the backup parameters are identical to those in the DIR and PURGE library
commands. These parameters will allow you to choose the groups of files you wish to
backup to your destination disk. A1l parameters may be used singly or in combination
with any other parameters.

If no parameters are specified and a backup reconstruct is initiated by the computer,
all files will be moved from the source to the destination. You may restrict this to
visible, invisible, or system files with the VIS, INV, or SYS parameters.

The MOD and DATE parameters will allow you to choose only those files that have been
modified since their last backup, or fall within a specified range of dates. This will
be very useful on drives with Tlarge capacities, as it will not be necessary to backup
the whole disk to obtain new copies of files that have changed.
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The OLD and NEW parameters provide an easy method to update disks without placing
unwanted information on the destination disk. For example, using the OLD parameter
will allow you to update your working disks if changes are made to the system, copying
over only those files which are already on your working disks.

The QUERY parameter will show you each file before it is backed up, including the
file's date and mod flag status. You may tell backup to copy the file by pressing the
<Y> key. Pressing <N> or <ENTER> will bypass the file and show you the next. Pressing
the <C> key will copy the current file, and shut off the Query function. A1l files
from that point on will automatically be copied.

The use of partspecs, -partspecs (not partspecs), and the wcc (wildcard character)
will let you choose files based on their filename and extension. You may use these in
combination with any of the previously mentioned parameters.

Examples of backup commands

Following are some examples and descriptions of the backup command. Please note that
in all examples, the source disk's master password will be asked for if it is other
than PASSWORD and is not specified with the MPW parameter. If the Q parameter is
specified, the file's mod date and mod flag will be shown along with the filespec.

BACKUP :0 :1

This command will attempt a mirror image backup, using drive @ as the source drive

and drive 1 as the destination drive. If the drives are differently configured, a

backup reconstruct will be invoked. A1l files will be moved from drive § to drive
-1, with the exception of DIR/SYS and BOOT/SYS if a reconstruct is invoked.

BACKUP $:9 :1

The wcc ($) in this command will cause a backup by class. All files will be
examined, and all files (except BOOT and DIR) will be copied because they will
"match" the single wcc. This command is the way to force a backup by class in
situations where a mirror image would normally have been done. This might be to
remove unwanted "extents" from files on the source disk by copying them onto a
cleanly formatted destination drive.

BACKUP :@ :1 (Q)
This command will function identically to the previous example, except that you
will be asked before each file is moved. You will also see the mod date and mod
flag for each file.

BACKUP :1 :2 (VIS)
This command will copysall visible files in drive 1's directory to drive 2. A
backup by class will automatically be invoked.

BACKUP :2 :1 (INV)
This command will copy all files that are invisible in drive 2's directory to drive

1, dinvoking a backup by class. Note that the system files will not be copied,
although they are invisible in a normal directory display.

BACKUP - UTILITY
Page 3 - 5



BACKUP :@ :1 (SYS)

This command will backup all system files from drive @ to drive 1, invoking a
backup by class.

BACKUP :@ :1 (VIS,INV)

This command will backup every visible and invisible user file from drive @ to
drive 1, invoking a backup by class. In other words, this command will copy all
files except the system files.

BACKUP :@ :1 (MOD,Q,MPW="SECRET")

This command will copy all files that have been modified (written to) from drive @
to drive 1. It will query each file before it is copied, also showing the file's
mod date and flag. The master password was passed with the (MPW=) parameter and
will not be asked for.

BACKUP /CMD:¢ :1
BACKUP $/CMD:¢ :1

This command will force a backup by class, with the file class specified as /CMD.
A1l files with the extension /CMD will be copied from drive @ to drive 1. Note that
the wce ($) has no actual effect on the backup. Specifying the /CMD will Tlook at
all /CMD files, just as the $/CMD will. If the file exists on drive 1 it will be
overwritten, otherwise it will be created at this time. No files on drive 1 will be
touched except for the /CMD files copied from drive @.

BACKUP $$$$$$AT:2 :3 (MOD)

This command will backup all files whose filename is 8 characters long and contains
AT as the last two letters. Only those files that meet this criteria and have been
modified will be copied. A backup by class will be invoked.

BACKUP /$$S:1 :2

This command will backup all files whose extensions are 3 characters long, ending
with the letter S. The wcc ($) masks the first two characters of the extension, so
the extensions /BAS, /TSS, /SYS, etc. would all match. A backup by class will be
invoked.

BACKUP -/CMD:@ :1
This command will backup all files from drive @ to drive 1, EXCEPT those that have
the extension /CMD.

BACKUP :1 :1

This command will backup between two disks in drive 1. You will be prompted to
switch between the source disk and destination disk at the appropriate times. The
disks involved in this type of backup must allow a mirror image backup, or the
backup will abort. This command could be wused to backup a data disk. See the next
example with the (X) parameter for another example of data disk backups.

BACKUP :@ :1 (X)

This command will backup a disk in drive @ to a disk in drive 1. Its primary use is
to backup non-system disks, such as data disks, in a two drive system. When using
this backup parameter, you will be prompted to insert the proper disk in drive @.
You may be prompted to re-insert a system disk into drive @ during certain backups.

BACKUP - UTILITY
Page 3 - 6



When the backup is complete, you will be prompted to insert a system disk back in
drive @. If the backup will be by class or a reconstruct, SYS overlays 2, 3, 8, and
10 must be resident in memory (see the SYSTEM library command).

BACKUP :1 :2 (OLD)

This command will backup files from drive 1 to drive 2, only if they already
existed on drive 2.

BACKUP :1 :2 (NEW,Q)

This command will backup files from drive 1 to drive 2, only if they do not already
exist on drive 2. You will be prompted before each file is moved, as the Q
parameter was specified.

BACKUP /ASM:3 :2 (D="@5/@6/81-95/1@/81")

This command will backup all files with the extension /ASM, as long as their mod
dates fell between the two dates specified, inclusive.

Many more examples of the power of BACKUP could be given, but the best method for the
user to understand the scope of BACKUP is through its use. Experiment until you are
comfortable with this utility. In most cases, you can see exactly what files will be
moved by a particular BACKUP command by doing a "DIR" command of the source disk using
the same partspec and/or parameters you intend to use with the BACKUP.

As a final note, it is not allowable to specify passwords in any BACKUP command line.
The BACKUP utility will ignore any password protection on a file, whether doing a
backup by class or a mirror image backup.
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COMMAND FILE (CMDFILE)

The LDOS COMMAND FILE Utility is a general purpose disk-to-disk, tape-to-disk and
disk-to-tape, machine language program that has been designed to provide the
capability of appending two or more command (CMD, CIM, O0BJ) files (machine language
Toad modules) or SYSTEM tape files (machine language) files that can be loaded with
the BASIC "SYSTEM" command. Inherent in its capability of performing I/0 to disk or
tape are the following functions:

1. Append two or more 'COMMAND' disk files or 'SYSTEM' cassette tape files
into one file. This is wuseful to concatenate two or more separately assembled
OBJECT code files, concatenate two or more non-contiguous blocks of code, or also
couple two or more programs together so they load together.

2. Offset a tape or disk file so that it loads into a region other than
originally programmed. A driver routine is optionally appended that moves it back
to its original load region. User options provide for disabling the clock
interrupts and keyboard debounce routines in the event that the SYSTEM program
would have overlayed the debounce routine of LDOS.

3. Machine language programs (tape or disk files) can be appended with
patched code to correct errors in a manner similar to the PATCH/CMD. This operation
requires use of an Editor Assembler and, of course, knowledge of the corrective
patch code.

4, Command files can be copied from one SYSTEM diskette to another SYSTEM
diskette on a single drive system provided both diskettes use the same operating
system.

5. SYSTEM cassette tape files can be created from non-contiguous blocks of
memory; heretofore only possible via direct assembly from the Editor Assembler.

6. For the disk user, during input of 'COMMAND' files, the load address range
of each block of code is displayed to the CRT and optionally to a line printer. The
file's transfer address or entry point is also displayed.

TO ENTER THE COMMAND FILE UTILITY
At LDOS READY simply type: CMDFILE <ENTER>
COMMAND FILE will load and execute.

COMMAND_STRUCTURE

A1l functions and procedures are specified by responding to a series of queries.
Some queries request yes/no responses (abbreviated Y/N), some request disk/tape
responses (abbreviated D/T), while others request specific information (i.e. file
names, new addresses, etc.). Most yes/no and disk/tape responses can also be
answered with a "C" to cancel the request and return to the main prompt as noted
above. If you want to return to LDOS, responding with "E" for EXIT will return you
to the respective system. Each query displays the valid responses acceptable to it.
A1l queries accept lower case responses as well as upper case.

Query (1):
ADDRESS LOAD LOG TO PRINTER (Y,N,E)? >

COMMAND FILE - UTILITY
Page 3 - 8



The address Toad Tog will be displayed only for files read in from disk. The timing
on tape reads is too critical to perform the extra processing necessary to detect
the load 1imits and display them during a tape read. If you are a disk user, have a
line printer, and want this Tog displayed on your printer, respond with a "Y",
otherwise respond with an "N". If you want to exit CMDFILE, enter “E". This query
is referred to as the main query. Whenever it is displayed, the memory buffer, used
to store input files, will be reset to its beginning position to initialize for a
series of input requests. This effectively "clears" the input buffer.

Query (2):
INPUT FROM DISK OR TAPE (D,T,E,C,Q) OR <ENTER> TO END READS? >

This query cycles anytime CMDFILE is ready to read in another file. Any file read
in will be appended to any file previously input since the main query prompt. If
you want to read in a disk file, respond with a "D". If the file is to be input
from tape, respond with a "T". You may quit and return to LDOS by entering an “E".
A response of "C" will cancel the input and return you to the main query, thus
reinitializing the memory buffer. The <Q> response permits display of a diskette
directory. Its syntax is:

Qd

Where d is the drive spec. If you omit the drive spec, the zero drive will be
assumed. If you enter an erroneous drive spec, your entry will be ignored. If you
enter a drive which is not in your system, the command will time out after about 19
seconds and you will receive another query (2).

If you have read in file(s) and want to begin a writing operation, respond with
<ENTER> (i.e. just depress the <ENTER> key without entering any other character).

In order to read in a disk file (response to query (2) with "D"), you will be
prompted for the filespec via the query:

ENTER INPUT FILE FILESPEC >

Enter the filespec to begin the read operation. This wutility will default the
filespec to an extension of /CMD if you leave the file extension blank. If any disk
I/0 error results, or any disk problem that results in the file not being read to
completion, you will be returned to query (2) and no fragment of the file will be
added to the memory buffer. A disk file that is reread will properly append any
file previously read in.

In order to read in a cassette file, you will be prompted to ready the tape with:

Model I ~ => READY CASSETTE AND DEPRESS <ENTER>
Model III => READY CASSETTE AND DEPRESS <H,L>

Model III users should depress the <H> (15680 baud) or <L> (500 baud) key after
preparing the tape for input. If the 1500 baud rate 1is used, the HITAPE utility
must have been previously executed. There is no need to enter a file name. The next
program found on the tape will be read. The upper right screen will show flashing
asterisks during the load. The 1letters C, D, or BK may appear if an error is
detected. A checksum error during the load will display the message:

TAPE CHECKSUM ERROR DETECTED - REREAD TAPE!

Any previously vread in file will not be destroyed. The partial tape load will be
ignored and subsequent reads will properly append any previously read in file.
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If the file being loaded uses up your machine's memory, the message "QUT OF MEMORY"
will appear. Again, no file or files previously read into the memory buffer will be
disturbed. You can proceed to save the buffer contents prior to the file that
exhausted your machine's memory.

If you attempt to read in a file that is not a 'COMMAND' or 'SYSTEM' file, you will
most Tikely receive the message:

REQUESTED FILE IS NOT A COMMAND OR SYSTEM FILE!

The read operation will cease. You will be returned to query (2).

As a disk file is read, each block detected will produce the message:
BLOCK LOADS FROM XXXX TO XXXX

At the conclusion of the file read, whether from disk or tape, the transfer address
(the program address that is jumped to after loading to begin its execution) is
displayed as in:

TRANSFER ADDRESS (ENTRY POINT) IS XXXX

At this point, you will recycle to the INPUT FROM DISK OR TAPE query (2).

Query (3):
PROGRAM LOADS FROM BASE ADDRESS XXXX TO XXXX

ENTER NEW BASE ADDRESS OR <ENTER> >

Query (3) will be output if one or more files were input from disk or tape. If you
do not need to offset the output file, just depress the <ENTER> key and proceed to
query (7). In general, if you are transferring a SYSTEM tape file to disk, and the
tape file would ordinarily overlay the operating system's resident program
(420@H-51FFH), you cannot load the disk file into memory from disk unless it s
offset from the resident system. Once in memory, a block move routine can restore
it to its original load point.

The Command File Utility will not offset any part of a load module that Toads below
4200H. This is to permit programs that purposely affect system variables or display
messages to the memory mapped video (3C@@H-3FFFH) to load properly.

If you have input a program file that loads below 420@H and you are requesting to
OFFSET the program, the following message will be displayed:

Program loads below 4200H
Enter Address to restrict offset or <ENTER> >

This gives you the option of restricting the offsetting operation below a specified
address. For instance, if the program 1loaded a message directly to the screen, it
would have a load block within the range 3C@UH-3FFFH. You can maintain that load
block in its original location (to the screen) by entering the lowest address above
the screen area as identified in the ADDRESS LOAD LOG in response to the above
query. This would provide the offset to any portion of the program originally
loading at an address greater than the screen end (3FFFH) and maintain the original
load addresses for any block loading into an area below the address entered.

For example, the ADDRESS LOAD LOG begins with:
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Block loads from 3C@@ to 3C7F
Block Tloads from 520¢ to 5282
Block loads from 5283 to 5304

The entire program module can be offset starting at 5200 by entering "5200" in
response to the "Enter Address to restrict offset or <ENTER> >" query. In this manner,
the 1load address of the load block addressed to the screen memory will be retained as
3CP@ to 3C7F.

The Command File Utility has been further improved to read the SYS6/SYS and SYS7/SYS
ISAM module of LDOS. If CMDFILE interprets the module being Tloaded as one conforming
to the load format of LDOS's ISAM files, then the query:

File has ISAM overlays - enter # >

will be displayed. If you enter the 2-character overlay number, CMDFILE will read only
the desired overlay into 1its memory buffer. If you respond with "FF", then the entire
module will be loaded. There is no attempt in the CMDFILE documentation to explain the
LDOS ISAM file structure.

If you want to change the load addresses of the output file (offset it), enter the new
base 1load address. For example, if the existing load is from 4300H to 5000H and you
want it to 1load starting at 530QH, enter the base address 53¢0@H. After entering the
new base address, you will receive the query:

Query (4):
DO YOU WANT TO ADD THE OFFSET DRIVER ROUTINE (Y,N,E,C)? >

A response of “"E" will EXIT the program, while "C" will cancel the request and return
you to the main query. If you do not want the restoring driver routine appended,
respond with "N" and proceed to query (7), otherwise respond "Y". It may not be
immediately obvious why you would want to offset a file but not add the appendage. One
use would be to change the base address of a relocatable driver routine. Another would
be to change the load address of "Tiny PASCAL" files.

Query (5):
DO YOU WANT TO DISABLE THE INTERRUPTS (Y,N,E,C)? >

A response of "E" will EXIT the program, while "C" will cancel the request and return
you to the main query. If you want to disable the interrupts (which should be done if
the program does any tape operation or will overlay the disk operating system's
interrupt processing routine), then respond "Y", else "N". The next query is:

Query (6):
DO YOU WANT TO DISABLE THE KEYBOARD DEBOUNCE (Y,N,E,C)? >

A response of "E" will EXIT the program, while "C" will cancel the request and return
you to the main query. If you want to disable the keyboard debounce routine (which
should be done if the output file will overlay the disk system's debounce routine
between approximately 4300H and 4409H), respond with a "Y", else respond with "N".
Query (7) will now be bypassed, as the driver routine appendage dictates the transfer
address. Proceed to query (8).

Query (7):
ENTER NEW TRANSFER ADDRESS OR <ENTER> TO USE XXXX >
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If you want to change the transfer address (entry point), you can enter the new
address. This 1is useful when appending two or more files since the transfer address
used would default to the transfer address of the last file read in unless otherwise
specified. If you had requested the driver appendage, you wouldn't be able to change
the transfer address (entry point).

Query (8):
OUTPUT TO DISK OR TAPE (D,T,E,C) OR <ENTER> TO RESTART? >

Again, a response of "E" will EXIT the program, while "C" will cancel the request and
return you to the main query. Just depressing <ENTER> will also return you to the main
query. Cancellation 1is available if you do not want to create an output file but
rather just want to determine disk files' load addresses.

If you want to create an output disk file, respond with a "D". You will be prompted
for the filespec with:

ENTER FILESPEC TO WRITE QUTPUT >

After entering the filespec (remember /CMD will be used as a default extension), the
output file will be written to disk (using VERIFY).

If you want to create an output tape file, respond with a "T". You will be prompted to
enter the filename with:

ENTER TAPE FILE NAME >

After entering the filename (up to six characters), you will be prompted to ready the
cassette. The tape will then be written.

At the conclusion of the disk or tape writing operation, you will receive the query:

Query (9)
MODULE WRITE IS COMPLETE - WRITE ANOTHER (Y,N,E,C)? >

The "E" and "C" responses are as before. A response of "N" will also return you to
query (2). If you want to generate an additional output copy, respond with "Y". If you
had selected TAPE output, you would be prompted to ready the cassette and another copy
would be written using the same file name as was entered, followed by query (9). If
you had selected DISK output, you would be returned to query (8) so that additional
output files could be written to tape or other filespecs.

TECHNICAL SPECIFICATIONS

Appendage Driver Routine

If you requested an offset to the output file's original base Tload address, the
following routine would be appended to the end of the program provided the new base
address exceeds the old base address:

ORG NEWHI+1 ;DRIVER ORIGIN

DI (OR NOP) s INTERRUPTS OFF?

LD HL , NEWLOW sPT TO OFFSET START
LD DE,OLDLOW sPT TO WHERE IT GOES
LD BC,ENDLOD-BGNLOD+1 ;LENGTH OF MOVE
LDIR sMOVE IT IN PLACE

JpP OLDTRA ;GO TO ORIG ENTRY PT
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Where: NEWHI => the highest load address after offset,
NEWLOW => the Towest load address after offset,
OLDLOW => the original lowest load address,

greater than 41FFH
ENDLOD => the original highest Toad address
BGNLOD => same as OLDLOW
OLDTRA => the original transfer address

If the new base address is less than the old base address (offset towards lower
memory), then the driver routine appended would Took like this:

ORG NEWHI+1 sDRIVER ORIGIN

DI (OR NOP) s INTERRUPTS OFF?

LD HL,NEWHI ;PT TO OFFSET END

LD DE,OLDHI sPT TO WHERE IT GOES
LD BC,ENDLOD-BGNLOD+1 ;LENGTH OF MOVE

LDDR sMOVE IT IN PLACE

JpP OLDTRA ;GO TO ORIG ENTRY PT

Where: NEWHI => the highest load address after offset
OLDHI => the original highest load address

Appending two or more files

In order to append (concatenate) two or more files into one contiguous file, keep
responding to query (2) with the "D" or "T" indicator depending on where each file
resides, in order to read all the desired files into the memory buffer. When the last
file has been read in, respond to query (2) by depressing <ENTER> to initiate the
output cycle. Note that the transfer address jumped to an initial 1loading of the
concatenated file would be the transfer address detected from the last file input.
Thus, if you want to provide control to another address, use query (7) to modify the
transfer address to one of your own choosing.

If you also have to offset the concatenated file, it cannot be done during this output
writing. Complete the above procedure, thereby creating the appended file. Now reinput
the appended file and offset it. This second operation will provide for your transfer
address as the control point after the driver routine restores the loaded module to
its original load point.

Patching programs

Programs can be patched in a manner similar to LDOS's "PATCH" command. PATCH applies
program corrections at the end of a Tload module so that the corrected bytes will
overlay the incorrect bytes during the load process. Once you are made aware of the
patch code, assemble it using the Editor Assembler. You may need to employ a series of
ORGs and data assembly statements (DEFBs, DEFWs, etc.). The assembled object file can
now be appended to the end of the original program. During the load operation of the
“"patched® program, the original code is first loaded but is then overlayed by your
appended "patch" code.
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Transferring a disk file to tape

Any load module, written using the format shown in the Technical Information section,
File Formats, can be transferred to tape as a SYSTEM file. This feature is especially
useful to assembly language programmers developing machine language programs. By using
a disk editor/assembler, your assembly language development can proceed using disk
1/0. Even programs whose source is too 1large to load into the text buffer can be
assembled in segments and Tlater concatenated into one contiguous file. The file can
then be transferred to a tape cassette to create a "master" for duplication. Even if
you are not an assembly language programmer, this disk-to-tape feature is very useful
for making SYSTEM tape backups of your disk load modules.

Transferring a SYSTEM tape to disk

If you want to employ the tape-to-disk facility, all that is needed is to perform the
input from tape and not input a second file. Just use the single file read in to
output it to disk. Appending "TWO" files together is not required.
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CO NV _ (CONV/CMD)

The CONV utility will allow you to move files from a Model III TRSDOS diskette onto an
LDOS formatted diskette. Two drives are required. The syntax is:

ONV :s :d (parm,parm,...,parm)
ONV partspec w/wcc:s :d (parm,parm,...,parm)

[mEw]

:s is the source drive. It cannot be drive @.
:d is the destination drive.

partspec and wcc are as defined in the Glossary.
The allowable parameters are as follows:

VIS Convert visible files.

INV Convert invisible files.

SYS Convert system files.

NEW Convert files only if they do not exist on
the destination disk.

OLD Convert files only if they already exist on
the destination disk.

QUERY  Query each file before it is converted.

abbr: All parameters may be abbreviated to their
first character.

b 2t L e

The CONV utility will allow you to move all or groups of files from a Model III TRSDOS
disk onto your LDOS disks. Model I owners must have double density hardware to use
this utility. '

PARAMETERS - (VIS,INV,SYS)

If none of these parameters are specified, all file groups will be considered.
Specifying only one parameter will automatically exclude the other two. Thus to move
all files except the system files, you would specify both VIS and INV.

PARAMETERS - (NEW,O0LD,QUERY)

The NEW parameter is used to move files onto the destination disk only if they do not
already exist. The OLD parameter will move only those files that already exist on the
destination disk.

Unless you specify QUERY=NO, CONV will ask you before each file is moved onto the
destination disk. You should answer the prompt <Y> to move the file, or press <N> or
<ENTER> to bypass it.

You may specify a filespec/partspec to be used to determine which files to move.
Wildcard characters are also acceptable. Refer to the following examples.
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CONV :2 :1
This example will allow you to move all files from drive 2 onto drive 1. You will
be asked before each file is moved. If the file already exists on drive 1, you will
be asked again before it is copied over.

CONV :1 :0 (VIS,Q=N)
This example will move all visible files from drive 1 onto drive . You will not be
asked before each file is moved.

CONV /BAS:2 :0 (NEW)
This example will move only those files with the extension /BAS from drive 2 to
drive @. Because the NEW parameter was specified, only those files that do not
already exist on drive @ will be moved.

CONV $$$DATA:1 :2 (OLD)
This example will move those files that have the characters "DATA" as the fourth

through seventh letters in their file name. You will be asked before each file is
moved, and only those files that already exist on drive 2 will be considered.
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FORMAT

This is the command that allows a diskette to be formatted with cylinders (tracks),
sectors, and a directory, so that it may be used by the system. The syntax is:

FORMAT :d (parm,parm,parm)

The following optional parameters may be used:

NAME=''name" The name that will be given to the disk.

MPW="mpw" The Master PassWord assigned to the disk.

SDEN The density that will be used to FORMAT the
DDEN disk, DDEN (double) or SDEN (single).

SIDES= The number of sides to be formatted, either
1or 2.

|

|

|

|

|

|

|

|

|

|

|

|

|

|

{

| CYL= The number of cylinders (tracks) that are |
! to be placed on the disk, up to 96.

| STEP=  The boot track step rate that will be put |
|
|
|
|
|
|
I
|
|
I
|
|
I
|
|
|

on track @, either 9,1,2,3. These values
represent the step rates in milliseconds:

5 1/4"@=6ms, 1l=12ms, 2=20ms, 3=3@/4@ms
QUERY will prompt you for density, sides, step,

and number of cylinders.

formatted hard disk.

ABS If specified, will format the disk even if the
disk is already formatted and contains data.

I
|
|
I
|
SYSTEM will add system information to a previously |
I
I
I
I
abbr: QUERY=Q |

|

The FORMAT wutility is the program that will create the proper information on a
diskette so the LDOS system can read and write to that diskette. A disk to be
formatted may be blank, or it may have already been formatted. Note that if the FORMAT
command is to be used in a JCL file, the disk to be formatted must be blank unless the
ABS parameter is specified.

The SYSTEM parameter will be used only with hard disks. Complete documentation on its
use will be found in the Hard Disk addendum or in the Start Up Manual.

Typing 1in the format command with no parameters will prompt you for them in the
following order. If the drivespec, disk name or master password were specified on the
command 1line, their prompts will not appear. Additionally, entering any one of the
remaining DEN, SIDES, CYL, or STEP parameters will cause format to use the defaults
for the other parameters, and you will not be prompted for them.
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WHICH DRIVE IS TG BE USED ?

DISKETTE NAME ?

MASTER PASSWORD ?

SINGLE OR DOUBLE DENSITY <S,D> ?

ENTER NUMBER OF SIDES <1,2> ?

NUMBER OF CYLINDERS ?

BOOT STRAP STEP RATE <6, 12, 20, 30/49> ?

If you are formatting in drive @, the following prompt will appear after you have
answered the step rate question:

LOAD DESTINATION DISK AND HIT <ENTER>

The first prompt will ask for the drive number to use. If you are going to format a
disk in drive @, do not remove the system disk and insert the disk to be formatted
until prompted to do so.

The next prompts after the disk number will be for the disk name and master password.
These two pieces of information are used by several of the LDOS 1library commands and
utilities. They will be referred to as the Pack ID throughout the manual. You will be
allowed up to 8 characters for either entry. Characters used for the password must be
either alphabetic or numeric. Using any other characters will cause an error, and the
format will abort. Pressing only <ENTER> will use the default values.

The density prompt will always appear on the Model III. It will not appear when using
a Model I wunless you are using a double density board and the driver program. Pressing
<ENTER> in response to this prompt will use the default density value.

Press <ENTER> at the sides prompt.

For 5" drives, any number up to 96 may be entered. Pressing <ENTER> will use the
default cylinder value.

The bootstrap step rate s important only if you will be using the disk in drive @ to
boot up the system. Refer to the Section I, SYSTEM DEVICES AND DISK DRIVES for an
explanation of the term "step rate". Be aware that too low a step rate may keep the
disk from booting.

Before the actual formatting begins, the target disk will be checked to see if has
been previously formatted. If it has, the following message will appear:

DISK CONTAINS DATA -- NAME=diskname DATE=mm/dd/yy
ARE YOU SURE YOU WANT TO FORMAT IT ?

If the disk contains an incomplete or non-standard format, one of the following
messages may appear in place of the NAME=diskname.

UNREADABLE DIRECTORY
NON-STANDARD FORMAT
NON-INITIALIZED DIRECTORY

You will see the disk's name and date, and can abort the format at this point. Press
<N> to abort the format, or <Y> to continue. If you have specified the ABS prompt, you
will see this message but will not be prompted to abort the format.
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FORMAT parameter default values

The NAME and MPW parameters may be specified in the command 1line followed by the
desired string enclosed in parentheses. If either parameter is specified without being
followed by a string, you will be prompted for it before the formatting begins.

Parameters not passed in the format command line will default as follows:
NAME will default to LDOSDISK.
MPW will default to PASSWORD.

DENSITY will use different default values depending on the hardware. Model TIII will
default to double density. Model I Radio Shack interface will default to double
density if there 1is a doubler board and driver program in use. Otherwise, it will
default to single density.

SIDES will default to 1 side.

CYLinders will default to the value set with the SYSTEM (DRIVE=,CYL=) command and
stored in the system information sectors on drive @. If no value has been set, the
default will be 4@ cylinders for the Model III and 35 cylinders for Model I 5" drives.

STEP rate will default to the value set with the SYSTEM (BSTEP=) command, also stored
in the system information sectors. If no value has been set, the defaults will be
30/40 ms on the Model I, and 6 ms on the Model III.

The QUERY parameter defaults to YES, and you are normally prompted to enter all
parameters. If you are sure that the default values will produce the exact format you
désire, you may specify the parameter Q=N to bypass all parameter prompts.

The ABS parameter is primarily useful when the FORMAT utility is executed from a JCL
file. As explained in the JCL section, an unexpected prompt from an executing program
can cause the JCL processing to abort. Using the ABS parameter assures that there will
be no prompt from the FORMAT utility to abort the formatting if the target disk
already is formatted.

FORMAT cylinder verification

When the formatting begins, you will see the cylinder numbers appear as the necessary
information s written to them. After all cylinders are written, format will verify
that the proper information is actually on each cylinder. If the verify procedure
detects an error, an asterisk and the cylinder number will be shown on the video
display. This space will be locked out, so that no files will be written to the
defective area. The FREE 1ibrary command provides a method to see the locked out
tracks on a diskette.

The WAIT parameter

The WAIT parameter was not listed in the parameter table because it is not normally
used when formatting. It was put 1in the format command to compensate for hardware
incompatibilities when using certain types of disk drives. The only time it should be
used is when ALL tracks above a certain point are locked out when verifying.
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To use this parameter, specify:
WAIT=nnnn

The value for nnnn will normally be a number between 5000 and 5000@. The exact value
can vary depending on the particular disk drive. It is recommended that a value around
25000 be wused at first. This value can be adjusted higher if tracks are still Tocked
out, or lower until the bottom limit is determined.
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HITAPE

The HITAPE utility is for Model III only, and will permit the use of high speed (1500
baud) cassette I/0 in the LBASIC and CMDFILE programs. The syntax is:

|
|
| No parameters are required
|
| abbr: NONE

I

*k*k NOTE * k%
This program is for the Model III only!

Due to space constraints and our desire to provide a high Tlevel of sophistication
through the proper use of interrupt tasks, it was necessary to disable the use of 1500
baud cassette loading in the resident LDOS system. We still wanted to have the 1500
baud tape capability in the system, so a small wutility was added. The wutility is
called HITAPE/CMD and is invoked by simply typing HITAPE <ENTER> at the LDOS Ready
prompt. You may then use 500 or 1500 baud tapes in the normal manner. If HITAPE is in
when a SYSTEM (SYSGEN) is performed, it will be saved with the configuration file.
Both CMDFILE and LBASIC allow the use of high speed cassette only if HITAPE has been
executed. [If HITAPE has NOT been executed and a 1500 baud tape load is attempted, the
tape will not 1load. It may be necessary to depress the <BREAK> key to regain control
of the system.
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LECOMM

The LCOMM utility is a sophisticated program that provides communications capabilities
between two TRS-8F systems, between a TRS-80 and a Bulletin Board System or between a
TRS-8J and other main-frames. LCOMM provides the capabilities of keyboard
send/receive, automatic spooling to a printer through a dynamic memory buffer, and the
transfer of files from system to system, without the need for handshaking when
operating at 300 baud. For those users interfacing to systems supporting XON/XOFF
protocol, LCOMM provides for optional XON/XOFF support using Device Control 1 (DCl)
and Device Control 3 (DC3) ASCII controls. The syntax of the LCOMM command is:

e e R e R R ES

LCOMM devspec (parm,parm,parm)

|
|
devspec is a valid LDOS active device, usually *CL, |
SET to an RS232 driver. |

Allowable parameters are as follows:

XLATES=X'fftt' Translates a send character.

ff Character to translate from.
tt Character to translate to.
NULL= ON or OFF, the default is ON. If OFF

nulls (@@*'s) from being received.

|

|

|

|

|

|

|

|

] XLATER=X'fftt' Translates a receive character. |
{

|

|

|

|

|

|

|

{ abbr: XLATES=XS, XLATER=XR

|
[
[
|
is specified, it will prevent any }
|
|
[

Note: You must have established the LDOS keyboard driver (KI/DVR) via the command:
SET *KI to KI/DVR (parms...)

before attempting to enter LCOMM as LCOMM makes extensive use of control and function
keys only available with the KI/DVR program.

LCOMM does not "talk" directly to the RS-232 hardware, but rather to a device that has
been previously coupled to the RS-232 hardware through an appropriate software driver.
This is accomplished with the SET library command and one of the supplied RS232 driver
programs. The device LCOMM will interface with is passed as a device specification in
the command line.

The device name normally utilized for this purpose is "*CL", an acronym for
“Communications Line", although any other device name could be used. However,
throughout this section, the *CL device will be used for reference purposes.

It is imperative that the SPOOLer not be in use while using LCOMM since the SPOOLer
shares the same task slot as LCOMM (LCOMM has its own spool buffer). It is also useful
when receiving large files to pre-allocate the file space with the CREATE Tlibrary
command. This reduces the system overhead while running LCOMM.
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LCOMM provides many user options. It interfaces with the user by utilizing the top row
of keys as Programmed Function (PF) keys used in concert with the <CLEAR> key - just
as the KeyStroke Multiplier (KSM) Filter uses the <CLEAR> key to provide special
functions with the A-Z keys. Since most of the top row of keys are used in both their
shifted and unshifted form, a brief user menu is provided to aid in jogging your mind
until you become familiar with the programmed functions. This menu can be displayed by
simultaneously depressing the <CLEAR><8> keys.

In describing the functions of LCOMM, the following conventions will be used:
<CLR> - ~ WILL REPRESENT THE <CLEAR> KEY.

<CONTROL> WILL REPRESENT THE <LEFT SHIFT><DOWN ARROW> KEYS.

<SH> - - WILL REPRESENT THE <SHIFT> KEY.

<> - - WILL REPRESENT THE ACTUAL KEY THAT IS TO BE USED.
SUCH AS <I>, <#>, <B>, <6>, <9> etc.

Some of the PF keys are used to select logical devices so as to be able to turn them
on or off - indicating whether the device should be acceptable for I/0. Other PF keys
control the selection of parameters associated with filespecs. Still others control
additional functions which aid in the interface between two communicating users.

You may find the need for characters not normally visible on the TRS-8@ keyboard. LDOS
provides all ASCII characters in the range @@#-127. Accessing these characters is
described completely in the KI/DVR section.

LCOMM will generate a modem break (extended null) if you press the <BREAK> key. To
produce a normal TRS-8@ "break" code (X'¥l'), press <CTL><A>. A local CLEAR SCREEN
function is also available, and can be requested by pressing the <CLR><SH><(> keys.

LCOMM wuses all of available memory below (HIGH$) for dynamic buffering of certain
device 1/0. The amount of buffer space devoted to each device dynamically expands and
shrinks according to how fast characters are sent to the device and how fast the
device can accept them. Each buffer is essentially a variable Tlength
First-In-First-Qut (FIFO) storage compartment. The amount of free space available for
the buffers is noted in the bottom line of the menu display. When this free space
shrinks to Tless than 2K (<2048 characters), a warning message is displayed and an
X-0FF is automatically sent to the Communications Line. This 1is quite useful when
receiving a file from a system that supports handshaking. A more detailed discussion
on the use of handshaking will be presented in the "Communicating With Other
Computers" section.

Using the PF keys

*I ... <CLRX<1>

This designates the keyboard device. When LCOMM is first entered, the *KI is in an
"on" state. If you desire to turn it off to avoid accidentally brushing the
keyboard while you are transmitting a file, you can turn off the keyboard by
<CLR><1> followed by a <CLR><->, which indicates the "off" function. While the *KI
is off, all PF keys are still active.
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*DO ... <CLR><2>

This designates the video display device. When LCOMM is first entered, the *DO is
in an "on" state. If you desire to turn it off when, for instance, the printer has
been activated, a simple <CLR><2> followed by a <CLR><-> will perform the requested
function. The video display will be re-activated by a <CLR><2> followed by a
<CLR><:>.

*PR ... <CLR><3>

This PF key references the printer device. When LCOMM first initializes, this
device is off. If you want to direct the communications transactions to your
printer, do a <CLR><3> followed by a <CLR><:>. Qutput being routed to the printer
is fully buffered through dynamic memory buffers. Therefore, it 1is not necessary
for your printer to be capable of operating at the communications line transmission
rate. Even after transactions cease, you may discover the printer still typing
away.

*CL ... <CLR><4>

This PF key references the communications 1line device. LCOMM initializes with *CL
in an ON state. You may wish to temporarily block output from being sent to the *CL
so as to be able to review a file prior to transmission. Depending on your PF
switch setup, if you go to a half-duplex mode (DUPLEX-ON) after turning off the
*CL, you could perform a File Send (FS) which would display the file to your screen
without actually sending it to the communications line. Of course, if the distant
end attempted to send to you while you had the *CL off, you would not receive their
transmission.

*FS ... <CLR><5>

This designates the "File Send" device. With 1it, you can cause a file to
automatically be transmitted to the distant end. This PF key works in concert with
a number of other keys. Other PF keys exist to open a designated file, rewind a
designated file, position to the end of a designated file, and close a designated
file. As with the other devices discussed, the functions available to this File
Send device are activated by the two-step process of first depressing <CLR><5>
followed by some other PF key appropriate to the intended function. Specific
details will be presented as the other PF keys are discussed.

*FR ... <CLR><6>

This is the device to be used for either receiving a file being transferred to you,
or for making a file copy of the communications line dialogue. This device will
also be used to download from a bulletin board system. A1l of the PF keys available
to the FS device are also available to the FR device. These will be discussed
later. This device may be turned on or off by control characters received from the
communications line if the HANDSHAKE switch is on. The characters received will be
put in a memory buffer, and may be written to disk with the DTD function.

DTD ... <CLR>X7>

The (DTD) Dump To Disk is used to write the memory buffer used with FR to the disk.
DTD may be turned on before or after a file has been received. If turned on before,
the file will be written to disk as it is being received. This will be necessary if
the file will exceed the size of the FR memory buffer. When LCOMM first
initializes, DTD is set to ON. When an FR RESET is performed, DTD is set to its OFF
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mode. Model [ users may want to set DTD to OFF until an entire receive file (FR
mode) has been received to guard against occasional dropping of a character during
disk I/0. On the Model III, it will be necessary to wait until the entire file is
receiveg before turning on DTD if you are using floppy disks and any baud rate
above 30@.

MENU ... <CLR><8>

ID ...

This PF command will display a menu to the screen. It looks like this:

* * * * Gq
DUPLX ECHO ECOLF ACCLF REWND PEOF DCC CLS 8-B HNDSH EXIT
=z=]== ==2== ==3== =={=z== ==h== ==f== =7= =8= =0= ==¢=: EEEEEREE T

*KI  *D0 *PR *CL *FS *FR DTD ??? ID RES ON OFF

* * *x * *

FR File: DOWNLOAD/TXT:3 MEMORY: 36K

Notice that the display will be left to right and in the relative positions of the
keys which are used for the functions. This is not intended to be a complete menu,
it is 1ike having a built in "quick reference card". The <CLR><8> may be executed
at anytime. The screen display will be altered to display the menu (scrolled 5
lines), but no data will be Tlost as LCOMM will still be buffering the incoming
characters. The buffered characters will be displayed after the menu is placed on
the screen.

The menu display will show which devices and functions are active, as well the
amount of available memory. The asterisks above and below the PF labels will
indicate whether the function is active or not. Those above the labels are for the
shifted PF functions; those below for the unshifted functions. *CL is shown with
two asterisks, denoting that it is capable of both input and output. A single
asterisk under a device indicates single direction I/0. If handshake is active, the
auto X-OFF character selected will be shown in hex. Also, any FS or FR file that
has been ID'd will have its filespec displayed.

<CLR><9> use with <CLR><5> (FS) and <CLR><6> (FR)

The ID function is used with either FS or FR to designate and open the desired
file. If you are going to receive a file, you will perform an FR-ID by depressing
<CLR><6> followed by a <CLR><9>. You will receive the prompt:

FILE NAME:

You should enter the file specification of your choice. The system will then open
the file for vreceiving and await your next command. At this point the file is open
and ready but is NOT turned ON (see ON, <CLR><:>).

If a receive file is already open, the system will ignore your ID request and issue
the warning message:

FILE ALREADY OPEN
This is to guard against inadvertantly issuing another FR-ID before you have closed

the Tlast file received. The same protection is available to FS. Only one FS file
can be open at a time. You should close your send file after transmitting it.
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RESET ... <CLR><@>

The RESET PF key performs the function of closing either a receive file or a send
file. A receive file must be closed so its directory is updated. Don't forget to
turn "off" a receive file before closing it. You also must close a receive file to
be able to receive a subsequent file. If a device is reset, its buffer is cleared.

ON ... <CLR><:>

This PF key is used with one of the six previously mentioned device PF keys to turn
"on" the device. For instance, once you have defined a receive file to the system
with the FR-ID functions, you must do a FR-ON before any data will be written to
it. Before a send file will start transmitting after the FS-ID, the FS-ON must be
done.

OFF ... <CLR><->

This PF key performs the opposite function of the ON key. It s used in conjuction
with any of the device keys to turn off the keyboard, video screen, printer,
communications line, file send, or file receive. Just remember that 1ike the ON
function, the OFF function is performed in two steps. If you want to stop the
receive file from further receiving, you FR-OFF by <CLR><6> followed by a <CLR><->.

The program function keys also have second functions programmed for them. These
additional functions are accessible by depressing the <CLR><SH> keys along with the
specified PF key. The following explains the capabilities of these second functions.

DUPLEX ... <CLR><SH><!>

This PF key is the full-duplex/half-duplex switch. In the LCOMM ON/OFF arrangement,
DUPLEX-ON designates half-duplex operation. In this mode, your video display screen
will display your key entries or file transmission as it is taking place. The
DUPLEX-OFF mode 1is a full-duplex operation. Your video display will display what
you send only if the distant end echoes back to you what it receives from you.
Although it may be convenient to operate half-duplex (DUPLEX-ON) when communicating
with another TRS-8@, it may be more useful for one of the TRS-8@s to play HOST and
operate in half-duplex with echo to the distant end while the distant end is
full-duplex (DUPLEX-OFF). This will become more evident under the discussion of
file transmission.

LCOMM initializes in the full-duplex or DUPLEX-OFF state. The PF key is also one
that operates in concert with the ON and OFF keys. If you want to go to half-duplex
after LCOMM initializes, you must depress the <CLR><SH><!> keys followed by the
<CLR><:> keys.

ECHO ... <CLR><SH><">

This will provide the function normally undertaken by a host system. If ECHO-ON is
specified, everything received from the communications line will be re-transmitted.
This mode is desirable if the distant end must operate full-duplex and has no
“"local" copy. A caution to be observed is that if both ends are set for ECHO-ON,
then the first character sent will be echoed back and forth indefinitely - at least
until one end turns ECHO-OFF.

ECHO-LINEFEED ... <CLR><SH><#>

The echoing of a line feed is the desired mode if the distant end is a dumb hard
copy terminal that has its own Tlocal copy but expects the line feed to be sent by
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the host computer. With ECHO-LF-ON, anytime a carriage return is received from the
communications line, a line feed character will be sent back, and a line feed will
be added to any carriage return transmitted.

ACCEPT-LINEFEED ... <CLR><SH><$>

LCOMM normally ignores the first line feed received after a carriage return. If
this function is turned on, all line feeds will be accepted. This may be desirable
if the distant end is another TRS-80.

REWIND ... <CLR><SH><%>

The REWIND function works only with the *FR and *FS devices (FILES). It is used to
rewind either file back to its beginning. For instance, say during the transmission
of a file, the transmission is aborted prior to its completion. In order to resend
it, it should be rewound to its beginning so the NRN pointer is pointing to the
first record. REWIND performs that function.

PEOF ... <CLR><SH><&>

This function is used to position a file to its end. A common use would be to
append to an existing receive file. If you open a file for receiving by means of
the FR-ID and then do a FR-PEOF, the existing receive file would NOT be overwritten
with the new data, but rather the new data received will be concatenated to the old
data.

DCC ... <CLR><SH><'>

The DCC (Display Control Characters) function will force a display of any character
received that has a value less than an X'28' as a two digit hexadecimal number
surrounded by braces. This will be useful if you suspect that unwanted control
characters are being received.

CLS ... <CLR><SH><(>
The CLS (Clear Local Screen) function will erase the contents of the screen without
transmitting any character to the communications 1line. The cursor will be
positioned at the upper left hand corner of the screen.

8-BIT ... <CLR><SH><)>
The 8-BIT switch 1is used to indicate that all 8 bits of each character received
from the communications line are valid. If it is not turned on, bit 7 is stripped
from each character received. Do not specify this switch unless the RS-232 word
length was set to 8.

HANDSHAKE ... <CLR><SH><*>

If the handshake switch is turned on, LCOMM will respond to the following four
control codes received from the communications line:

X'11' DCl - Resume transmission (standard X-ON character)
X'12' DC2 - *FR ON

X*13* DC3 - Pause transmission (standard X-OFF character)
X'14' DC4 - *FR OFF
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The DC2 and DC4 characters function identically to the *FR ON and *FR OFF
programmed function keys. DC3 causes transmission through the *CL device to be
halted until a DCl is received. Reception is not affected. You can override a DC3
with the *CL ON keyboard command.

HANDSHAKE may also be turned on with the sequence <CLR>XSH><*>, followed by any
non-PF key (rather than the ON key). If this is the case, any time LCOMM sends the
specified character it will pause transmission until a DC1 is received or a *CL ON
js issued directly from the keyboard. Typically, the <ENTER> key would be specified
so that line-at-a-time transmission could occur with automatic stopping at the end
of each line.

EXIT ... <CLR><SH><=>

This PF key is used to return to the LDOS command level. It does not require any ON
or OFF. It is a stand-alone key sequence. Prior to exiting LCOMM, the *FR device is
checked to see if an open file exists. In the event that one does, it will be
closed before the exit to LDOS is made. This Tlittle feature will protect against
your inadvertant exit without overtly saving an open receive file.

USAGE TIPS

Some TRS-80 Bulletin board systems permit the reception of graphics characters. In
order to be able to accept these graphics, the RS-232 driver will have had to be
initialized at 8-Bit word length and the 8-Bit mode in Lcomm will have to be used
(<CLR><SH><)> followed by <CLR><:>).

The beginning LCOMM user may find it useful to make up a tape containing each key's
function and place the tape directly above the keys. Self-adhesive removable labels
may be wused for this purpose. Any other pressure sensitive Tabel will suffice. The
1abe1? can even be typed to provide a neater appearance. Your keys should be Tabeled
as follows:

KEY UNSHIFTED SHIFTED

1 ......... L @ DUPLEX

2 teienenes *DO veeeenenn ECHO

K S *PR tieenennn ECHO-LF

4 (... *CL veeeveons ACCEPT-LF
D eeieeeees *FS tieeneenn REWIND

6 ceeennnns *FR verrnennn PEOF

7 oeeeennees DTD veeeeeene DCC

8 tirinnnnn 277 ceeeeenen CLS

¢ JER ID vevennnnnn 8-BIT
N RESET ....... not used
D teeeecens ON ceevenenes HANDSHAKE
= eeeescses OFF ceveennns EXIT

Communicating With Other Computers

Two examples will be given to show how LCOMM can be used to communicate with other
computers. The first example will describe operations when communicating with a main
frame. The second example will describe how LCOMM can be used to communicate between
two TRS-80's.

LCOMM - UTILITY
Page 3 - 28



When communicating with a main frame computer, it will not generally be necessary to
change the default device or function settings when entering LCOMM. Most main frames
operate in the host mode, and will provide echo functions for you. You must be sure,
however, to have specified the RS-232 parameters to match those expected by the main
frame. To download a file, use the following procedure:

Type in the command to cause the main frame to list the file, but do not press the
<ENTER>.

ID your receive file by pressing <CLR><6> followed by <CLR><9>. Type in the
filename in response to the prompt.

Type in <CLR><6> followed by <CLR><:> to open the receive buffer. If the file you
wish to receive will be Targer than your available memory buffer, you should press
<CLR><7> followed by <CLR><:> at this time. This will cause the file to be written
to the disk as it is being received.

Press <ENTER> to start the file listing.

When the listing is complete, type in <CLR><6> followed by <CLR><-> and if you have
not already done so, <CLR>X7> followed by <CLR><:> to write the file to disk. When
the write is complete, type <CLR><6> followed by <CLR><@> to turn off the FR and
DTD and close the receive file.

Most main frame computers and some bulletin board systems support XON/XOFF
handshaking. This mode 1is used for transmitting files to the host as a series of
single lines. Each line is transmitted to the host while your machine pauses until the
host acknowledges receipt by transmitting an XON to you thus resuming your
transmission with the next 1line. To accomplish this, your file must have each line
terminated with some line terminating character (usually an ENTER). As hosts generally
have a maximum line length that they accept, you should be sure that your file does
not have any lines exceeding the host's limit. The upload can follow this series of
steps:

Designate the file that you want to send by entering <CLR><5> followed by <CLR><9>
and entering its filespec in response to the ID query.

Turn on the handshake mode by entering <CLR><SH><*> fpllowed by <ENTER> (assuming
that the line terminating character in your file is <ENTER>). Open the file at the
host end and ready it for receiving by whatever command process your host requires.
Then turn on your file send by <CLR><5> followed by <CLR><:>. You will note that
one line of your file will be transmitted and then your machine will pause. Once
the host sends you the XON, the next line of the file will be automatically
transmitted. If you are operating in half-duplex, you may see the entire file
displayed without any pauses as the file is read from your disk and is buffered
awaiting transmission.

When the transmission is complete, turn off the handshake mode by <CLR><SH><*>
followed by <CLR><->. Then close up the file at the host end by whatever command
process the host accepts. You may then close your file send by entering <CLR><5>
followed by <CLR><®> which will turn off the FS and close the file.

If at any time you want to force the transmission to resume after a line is ended,
you may turn the *CL back on by entering <CLR><4> followed by <CLR><:>, This is
also explained under handshake.

When using LCOMM to communicate between two TRS-8@'s, it will be necessary for one end
to turn on half duplex <CLR>XSH><!> followed by <CLR><SH><:> and echo <CLR><SH><">
followed by <CLR><:>. If files are to be sent and received, this should be done at the
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RECEIVING end. To transfer files, use one of the following two methods. If the
receiving end's system is subject to character 1loss during disk I/0 (some TRS-8@ Model
I machines) or you are operating above 30@ baud on a Model III, then Method A should
be used. If your system can dynamically write to disk during transmission, Method B
should be chosen.

METHOD A

The sending end should do a <CLR><5> followed by a <CLR><9> and enter in the
filespec to be sent.

The receiving end should do a <CLR><6> followed by a <CLR><9> and enter in the
filespec to be received. The dump-to-disk (DTD) must be turned off by entering a
<CLR><7> followed by a <CLR><->. This will buffer the file in memory as it is being
received. If the sending end supports XON/XOFF handshaking (is it another LCOMM
user?), then you should engage handshake by entering <CLR><SH><*> followed by
<CLR><:>

When both ends are ready, the receiving end should do a <CLR><6> followed by
<CLR><:>, and the sending end should then do a <CLR><5> followed by <CLR><:>.

If your free buffer space decreases to 1less than 2K during receipt of the file, a
warning message will be issued and an X-0FF will automatically be sent to the
sending end. Transmission from the sender should cease. Once it does, dump the
receive buffer to disk by turning on DTD with <CLR><7> followed by <CLR><:>. You
can observe the increase in available free buffer space by displaying a menu as the
buffer is written to disk. Once ample free space is available, turn off the DTD
with <CLR><7> followed by <CLR><->. You then can manually restart the sender's file
by transmitting an X-ON from your keyboard with <CONTROL><Q> (note the CONTROL is
obtained by simultaneous depression of LEFT SHIFT & DOWN ARROW).

After the file is totally received, the receiving end should do a <CLR><6> followed
by a <CLR><->. The last receive buffer should be dumped to disk by turning on DTD
with <CLR><7> followed by <CLR><:>. The sending end should do a <CLR><5> followed
by a <CLR><-> then a <CLR><5> followed by a <CLR><@>.

When the receiving end file is finished writing to the disk, close the file by
resetting the FR with a <CLR><6> followed by <CLR><@>. This will do a FR-OFF, a
DTD-OFF followed by a close of the file just received.

Method B

The sending end should do a <CLR><5> followed by a <CLR><9> and enter in the
filespec to be sent.

The receiving end should do a <CLR><6> followed by a <CLR><9> and enter in the
filespec to be received. The dump-to-disk (DTD) must be turned on by entering a
<CLR><7> followed by a <CLR><:>. It may already be ON. Its state can be ascertained
by obtaining a menu and noting if an asterisk is positioned beneath its key in the
menu display.

When both ends are ready, the receiving end should do a <CLR><6> followed by
<CLR><:>, and the sending end should then do a <CLR><5> followed by <CLR><:>. This
will turn on the receive and send files.

After the file is totally received, and the file is finished writing to the disk,
close the file by resetting the FR with a <CLR><6> followed by <CLR><@>. This will
do an FR-OFF, a DTD-OFF followed by a close of the file just received.

LCOMM - UTILITY
Page 3 - 30



L LOG/CM

LOG 1is a program that will log in the directory track and number of sides on a
diskette. The syntax is:

:d 1is any currently enabled drive

The LOG wutility will provide a way to log in diskette information and update the
drive's DCT. It will perform the same log in function as the DEVICE library command,
except for a single drive rather than all drives.

LOG :@ will prompt you and allow you to switch the drive @ diskette.
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EALCH

The LDOS PATCH utility is used to make minor changes or repairs to existing program or
data files. The syntax is:

PATCH filespecl USING filespec? (YANK)
PATCH filespec USING (information in patch format)

filespecl Any valid filespec. The default extension
will be /CMD.

| |
| |
I l
| |
| |
| filespec2 Any valid filespec for a "PATCH format" |
| file. The default extension will be /FIX. |
| |
| |
I |
| |
I |
| |
| |
| |

YANK Will remove the PATCH specified by
filespec2 from filespecl. The PATCH
to remove must have been in the
X'nnnn' type format.

TN N R N T N N S R R S T T R N S T S S S SRS S S S S S S SRS RNESRSmmEmEsmEs

The PATCH utility will allow you to change information in a file in one of two ways.
If the file is in load module format (/CMD type files), it may be patched by memory
load location. Any type of file may be patched by the direct disk modify method.

A patch is applied to a file either by typing in the patch code directly from the
command Tine or by creating an ASCII file consisting of the patch information.

Either the BUILD library command or a word processing program such as SCRIPSIT may be
used to create PATCH files, as Tong as the file is a pure ASCII file (with SCRIPSIT
use the S,A type of save). Also, SCRIPSIT sometimes leaves extra spaces after the last
carriage return in a file. To prevent this, position the cursor just after the last
carriage return and do a delete to end of text to remove any extra spaces.

It is desirable to use some logical method of naming patch files. The filename of the
patch code file could be followed by a letter or a number that would be advanced as
different patches become available for the same program. For example, TESTA/FIX and
TESTB/FIX. Although not required, it is strongly suggested that all patch code files
use the extension /FIX. This will make it easier to use these files as that is the
default file extension that the PATCH utility will use.

PATCH LINE SYNTAX:

For PATCH to work properly, a definite structure and syntax must be observed when
creating the file. A1l lines in a patch file must start with either a period or one of
the three patch code type identifiers. Refer to the following:

A period indicates that the line 1is a comment line, and should be ignored by the
patch utility. Comments in patch files are very useful for documenting the changes
you are making.

The actual patch code lines will start in one of three ways:
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X'nnnn'=
Drr,bb=
Lnn

The Lnn line is wused to identify a particular library command module, and should
not be used by the user.

The X'nann'= and Drr,bb= are use to identify the patch Tine as either a patch by
memory load location or a direct disk modify patch, respectively. Information
following the = sign will be the actual patch code. It must be entered in one of
two ways:
It may be entered as a series of hexadecimal bytes separated by a single space.
It may be entered as a string of ASCII characters enclosed in quotes.

No matter which method is wused, there is never a space left between the = sign
and the start of the patch code.

LDOS PATCH MODES

X'nnnn'=nn nn nn nn nn nn .....
X'nnnn'="String"

This type of patch will patch a file by memory Toad Tocation. The patch code will
be written into a load module added to the end of the file being patched. This
ending module will then 1load with the program and overlay or extend the code at
X'nnnn', where nnnn is the memory load address for the patch code. The patch code
can be entered either as hexadecimal bytes, or may be represented as an ASCII
string. It must be noted that this patch mode will extend the disk file, even if
all of the patching is to the "inside" of the program. Because this type of patch
will merely be added to the end of the file to be patched, it may later be removed
with the YANK parameter.

Drr,bb=nn nn nn nn nn nn .....
Drr,bb="String"

This is the direct disk modify patch mode. The rr represents the record number in
the file to be patched, and the bb is the byte in that record where the patch is to
begin. Again, the actual patch code can be either hexadecimal bytes or an ASCII
string. This type of patch Tine does not extend the file and is applied directly to
the record of the file. Because no identification of the existence of this patch
will be placed in the file, this type of patch cannot be removed by the YANK
parameter,

The LIST T1library command with the (HEX) parameter can be used to display a file,
showing the record number and the offset byte. This is an easy way to find the
location in the file you wish to patch. Be aware that the first record in a file
will be record @, not record 1. ‘

Lnn

This format is the indicator that the patch code that follows will be to either the
SYS6/SYS or SYS7/SYS library command module. The "Lnn" represents the binary coded
location of the desired overlay in the SYS module. The patch code that follows will
be in either the X'nnnn' or Drr,bb format.

NOTE: This type of PATCH should not be created by the user. Any necessary patches
to library commands will be issued by Radio Shack.
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